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April 5, 2002
DE-9J

Capital costs for Groundwater Remedial Alternative B (Physical 
Barrier) are 6.8 million dollars and operation and maintenance 
costs (30-year net present value) are 19.8 million dollars. 
Capital costs for Groundwater Remedial Alternative C (Hydraulic 
Barrier) are 0.54 million dollars and operation and maintenance 
costs (30-year net present value) are 49.8 million dollars.

Mr. Robert Hiller 
Solutia Inc.
500 Monsanto Avenue
Sauget, IL 62206-1198

VIA E-MAIL AND 
FIRST-CLASS MAIL

Also, Section VII of the AOC requires Solutia to use its best 
efforts to obtain access agreements for work to be performed 
beyond the facility boundary within 60 days of the date that the 
need for access became known to Solutia and to provide a copy of 
the access agreements to EPA. Solutia must submit to EPA a copy 
of all current access agreements for work to be performed beyond 
the facility boundary and a list of all access agreements that

The Focused Feasability Study (FFS) for Sauget Area 2 submitted 
on April 1, 2002, provides costs for proposed groundwater 
remedial alternatives. An interim groundwater remedy is 
necessary to stabilize the migration of groundwater from the 
facility as required by the Administrative Order on Consent
(AOC), EPA Docket No. R8H-5-00-003.

Section XVI of the AOC requires financial security in the amount 
of the EPA-approved cost estimate to assure completion of 
corrective action activities. An initial cost estimate was 
submitted by Solutia on September 8, 2000 for sampling and risk 
assessments. The September 8, 2000 cost estimate must be revised 
and re-submitted to EPA. The revised cost estimate must include 
costs associated with the groundwater remedial alternative to be 
implemented by Solutia and all costs necessary to complete the 
sampling and assessments required by the AOC (see Section VI. 
Work To Be Performed).

Dear Mr. Hiller:

RE: Financial Assurance
Solutia Inc.
ILD 000 802 702



Sincerely yours.

cc:

DE-9J:KBARDO:4/5/02:kb:6-7566 Solutia Financial Assurance

OFFICIAX FILE COPY

2

Alan Faust, Solutia 
Jim Moore, lEPA 
Gina Search, lEPA

bcc: Mike Ribordy, Superfund 
Rich Murawski, ORC 
George Hamper, ECAB

If you have any questions, I can be reached at (312) 886-7566 or 
at bardo.kenneth@epa.gov

Kenneth S. Bardo
EPA Project Manager 
Corrective Action Section

Solutia was unable to obtain. Solutia must also provide a list 
of access agreements that it is currently using its best efforts 
to obtain.
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VIA FACSIMILE AND FEDERAL EXPRF.SS

April 5,2002

Re:

Dear Mr. Springer:

M:\WORDDATA\S aug*tVSpringer4.IXX:

Although. 1 could not attend tlie meeting, I understand that the group discussed the feet that the 
CERCLA Division of EPA and Solutia have an AOC signed in November 2000 requiring that 
investigatory work be done at the Sauget Area 2 Superftnid Sites. That work involves

Solutia’s WG Krummrich Plant Corrective Action — 
Extension Request

Solutia Inc.
575 Maryville Centre Drive 
St. Louis. Missouri eaiai

P.O. Box 66760
St. Louis, Missouri 63166-6760 

re/314-674-1000

a
• • • " AppEcd Chemistry, Creative Solutions

■ 
■ «

BicuL J. OnilUMVU
Assistant General Counsel 

Environmental
Tel: 314-674-8504
Fax: 314-674-5588
E-Mail: DlCn-n@Solulia.com

SOLUTIA

Mr. Robert Springer
Director, Waste, Pesticides and Toxics Division
D-8J
U.S. Environmental Protection Agency, Region V
77 W. Jacksuu Boulevard
Chicago, IL 60604-3590

As you know, a meeting was held at the EPA offices in Chicago yesterday among representatives 
of Solutia and staff (including senior staff) &om the RCRA and CERCLA Divisions of Region 5. 
In that meeting, a discus.sion took place regarding the deadline under tlic May 3, 2000 RCRA 
AOC for Solutia to demonstrate compliance with the Environmental Indicator for control of 
ground waler. In accordance with discussions at that meeting, Solutia hereby respectfully 
requests that the EPA issue an extension of that RCRA deadline to eight months after the 
CERCLA Division of EPA issues an order to implement the remedy chosen under the Focused 
Feasibility Study (“FFS”) process which is now underv'ay.

' J)4 i>5/02
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Siiiceicly yuurs,.

cc:

2M. W0J<DDATA\Saug6i\3(ji uieet4.DOC

William Muno
Joseph Boyle

Mr. Robert Springer
Director, Waste, Pesticides and ioxics Division 
■April 5, 2002

The RCRA AOC deadline extension we ate lequesting would Itaiuionizc the RCRA and 
CERCLA requirements and resolve any problem of potential conflict between them. This would 
oe particularly helpful since the CERCLA AOC states that Solutia "shall not commence or 
undertake any remedial actions at the Site without prior EPA Approval ' (CERCLA AOC, 
Section 2.2), a provision that is consistent with similar language in Section 122(e)(6) of the 
CERCLA statute. Moreover, we believe that this adjustment would be consistent with and help 
to advance the agreements reached last fall to apply an integrated management approach to these 
maners.

groundwater that overlaps or commingles with the same plume addressed in the RCRA AOC. At 
the meeting Solutia agreed that it could implement the remedy chosen by EPA under the 
CERCLA FFS process within eight months after EPA issues an order to implement the chosen 
remedy. The CERCLA representatives present indicated that such a schedule is reasonable and 
appTopn'atft and that they would intend to include that schedule in their order.

Thank you for your consideration of this request. Please contact me if you have questions 
concerning it.

Brent J. dimousen
Assistant General Counsel 
Environmental

04.05/02 15;4» 5i4b.455<>0
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May 5, 2002

Dear Ken;

Sincerely Yours

Mr. Robert Hiller

cc: Mr. George Hamper

M:\My Documcnls\Word\Corrective ActionXbardo letter on financial assurance_vl.DOC

• . • Applied Chemistry, Creative Solutions

We expect that once all of the above are complete, EPA will issue an Order addressing all issues 
necessary to implement the chosen remedy under CERCLA. We anticipate that other parties will 
be named in the Order, however, Solutia will comply with the Order, including any assurances of 
ability to complete work which the Order requires.

Mr. Kenneth Bardo
U.S. EPA Region V
Corrective Action Section
Enforcement Compliance Branch
DE-J9
77 West Jackson Boulevard
Chicago, IL 60604-3507

Re: Einancial Assurance
Solutia Inc. 
ILD 000 802 702

I am responding to your letter of your April 5, 2002 to me in which you request a revision of the 
September 8, 2000 cost estimate “to include costs associated with the groundwater remedial 
alternative to be implemented by Solutia.” As you know, at this point Solutia has submitted a 
Focused Feasibility Study to EPA’s CERCLA section setting forth three alternative groundwater 
interim remedies as required in a letter from Mike Ribordy of EPA’s CERCLA section. Mr. 
Ribordy has not yet determined the appropriate remedy for the Site. Once a proposed remedy 
has been chosen, it will be open for public comment for 30 days. After that time, EPA will set 
forth the chosen remedy in an interim ROD. Solutia has suggested a remedy to EPA which 
includes a barrier wall and pumping of groundwater behind the wall.

Solutia Inc.
W.G. Krummrich Plant

500 Monsanto Avenue 

Sauget, Illinois 62206-1198 

re/618-271-5835

SOLUTIA
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August 13, 2002

Areas of Concern at Solatia Where Biased Soil Sampling Should Be Performed

Triangular area (approx. 10 acres) at southern end of Lot F1.

2. 1977 excavations just west of southern triangular area in Lot F (77EX1F)

Manufacturing plant tank farms;3.

Manufacturing plant drum storage areas:4.

40TF1P (present in 1993) 
40TF2P (present in 1993) 
40TF3P (present in 1987) 
50TF1P (present in 1968) 
50TF2P (present in 1968) 
50TF3P (present in 1998) 
55TF1P (present in 1962) 
55TF2P (present in 1981) 
55TF3P (present in 1981) 
62TF1P (present in 1988) 
62TF2P (present in 1998) 
62TF3P (present in 1989) 
67TF1P (present in 1987) 
67TF2P (present in 1971) 
67TF3P (present in 1989) 
67TF4P (present in 1971) 
69TF1P (present in 1973) 
69TF2P (present in 1973) 
69TF3P (present in 1973) 
74TF1P (present in 1993)

50DS1P (present in 1950)
50DS2P (present in 1950)
50DS3P (present in 1964, became 68DG1P)
50DS4P (present in 1950)
62DS1P (present in 1966)
69DS1P (present in 1971)
74DS1P (present in 1974)
74DS2P (present in 1988)
74DS3P (present in 1988)
79DS1P (present in 1979)
79DS2P (present in 1979)

a.
b.
c.
d.
e. 
f
g.
h.
i.
j- 
k.

a.
b.
c.
d.
e. 
f
g-
h.
i.
j-
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.



Manufacturing plant surface impoundments:5.

Manufacturing plant major stain areas;6.

Manufacturing plant major standing liquid areas;7.

“Big Mo” benzene storage tank (55T1P) and pipeline corridor from river terminal8.

River terminal tank farm (62TF1R)9.

2

a.
b.

90DS1P (present in 1992) 
94DS1P (present in 1998) 
94DS2P (present in 1998)

40SL1P (present in 1950) 
62SL1P (present in 1981)

50S1P (present in 1955) 
50S4P (present in 1955) 
60S1P (present in 1964)

40SI1P (present in 1960) 
55SI1P (present in 1968) 
85/88SIIP (present in 1993)

a.
b.
c.

1.
m.
n.

a.
b.
c.
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A.

August 14,2002

General Sampling Approach to Assess Human Health Risks at Solutia

Investigations should use both biased and unbiased sampling.1.

a.

b.

i.

ii.

2.

a.

i. Need soil sample depth for lEPA data.

ii.

iii.

(1)

(2)

52 of the 76 soil boring sample locations from closure investigations have 
significant organic contamination at some depth.

chlorobenzene - inhalation exposure route for 
industrial/commercial and construction worker scenario and 
ingestion exposure route for construction worker scenario.

RFI guidance suggests an initial 200' grid for soil sampling in areas with 
widespread homogeneous contamination whereas “hot spots” in poorly 
defined areas may require a 50' or smaller spacing.

Closure investigations show that Tier 1 TACO Industrial Criteria are 
exceeded at 34 soil boring locations for:

The 600' systematic grid soil sampling proposed in the DOCC is 
insufficient. Need a tighter grid.

benzene - inhalation exposure route for industrial/commercial and 
construction worker scenario and ingestion exposure route for 
industrial/commercial scenario.

Use unbiased sampling to provide analytical data representative of average 
conditions across the facility for the piupose of risk assessment. Need to separate 
manufacturing plant from Lot F since they have different land use scenarios and 
physical settings.

Evaluate lEPA and closure boring data summarized in DOCC (Appendices 16 and 
17 and Figure 20).

May use historical soil data (see Appendix A of RCRA QAPP Instructions, April 1998) 
to supplement and direct future investigations.

Use biased sampling to focus on “hot spots” and delineate the areas of known or 
probable contamination in and aroimd selected SWMUs, former process unit 
areas, and suspected areas of concern based on aerial photos (see 8/12/02 Areas of 
Concern). Delineate specific locations and provide rationale for sampling that 
area.



(3)

(4)

(5)

b.

3.

4.

a.

b.

Evaluate air emissions during warmer dry periods.c.

2

7,2- and 1,4-dichlorohenzene - inhalation exposure route for 
industrial/commercial and construction worker scenario.

Should use geophysical techniques (e.g., electromagnetic, resistivity, ground penetrating 
radar, magnetometer surveys) to delineate possible burial sites and location of biased soil 
samples in Lot F. Aerial photo analysis observed numerous periods of disturbed ground, 
trenches, and excavations from 1940 through 1994 in Lot F.

Use historic facility information regarding process operations and knowledge of 
subsurface contamination for selecting biased locations of surface flux samples. 
Sample soil vapor in locations of pipeline/process/tank leaks and known 
groundwater contamination.

Need to separate manufacturing plant from Lot F since they have different land 
use scenarios and physical settings.

PCBs - ingestion exposure route for industrial/commercial and 
construction worker scenario.

1,2,4-trichlorobenzene - inhalation exposure route for 
industrial/commercial and construction worker scenario and 
ingestion exposure route for construction worker scenario.

Geraghty & Miller geologic data provides useful information to supplement and 
direct future investigations. For example. Lot F surface soils are generally sands 
with some silt while plant surface soils generally consist of gravel and cinder fill 
(1 *-8* thick) underlain by silty sands with some clayey silts.

Need to assess risks from air emissions of organic constituents found in facility soil and 
groundwater. Use surface soil vapor flux testing to measure the emission rates of 
constituents of concern (e.g., benzene, chlorobenzene, dichlorobenzene, trichlorobenzene) 
to assess effects on indoor and outdoor air (see EPA 1986, EPA/600/8-86/008).
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Dear Mr. Williams:

EXECUTIVE SUMMARY

INTRODUCTION

1W.G. Knimmrich Plant 
Solutia, Inc.

VOC and SVOC Groundwater Transport 
Analysis and Comparison to Ecological Benchmark

In accordance with your request, Groundwater Services, Inc. (GSI) has completed an 
analysis of groundwater transport of volatile and semi volatile organic compounds in the 
vicinity of the W.G. Krummrich Plant in Sauget, Illinois. The study was conducted to 
evaluate the extent of constituent migration toward the Mississippi River and to predict 
constituent concentrations proximate to the river. This letter summarizes the approach 
and results of the groundwater transport analysis and a comparison of predicted river 
discharge concentrations to 10 times the ecological benchmark.

Mr. Richard Williams
Solutia, Inc.
W.G. Krummrich Plant
500 Monsanto Avenue
Sauget, Illinois 62206-1198

PRELIMINARY
September20,2002

GSI recently conducted a groundwater sampling and testing program at three locations 
west of the W.G. Krummrich Plant (Figure 1). The three monitoring locations, AA- 
GWM-S1, AA-GWM-S2, and AA-GWM-S3 represent a general groundwater flowpath

• Results of the groundwater transport analysis, performed using both arithmetically 
averaged and maximum measured values, predict that no constituents of concern 
exceed 10 times the ecological benchmark concentration at the river based on 
extrapolated concentration trends or first-order decay calculations using TACO 
degradation rates.

GROUNDWATER
SERVICES, INC.

• The objective of this study was to evaluate the potential impact of volatile and semi 
volatile organic compounds from an area west of the W.G. Krummrich Plant in 
Sauget, Illinois on the Mississippi River.

Re: Preliminary results of volatile organic compound and semi volatile organic 
compound groundwater transport analysis and comparison to ecological 
benchmark, W.G. Krummrich Plant, Sauget, Illinois

• A groundwater transport analysis was performed using data collected from three 
monitoring locations west of the W.G. Krummrich Plant to predict river discharge 
concentrations of constituents of concern. The predicted concentrations were 
compared to 10 times the ecological benchmark in order to determine impact on the 
river.
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FIELD PROCEDURES

GROUNDWATER TRANSPORT ANALYSIS METHODS

Conceptual Site Model

The alluvial aquifer is underlain by limestone and dolomite bedrock.

2IV. G. Krummrich Plant 
Solutia, Inc.

VOC and SVOC Groundwater Transport 
Analysis and Comparison to Ecological Benchmark

PRELIMINARY
September 20,2002

GROUNDWATER
SERVICES, INC.

The area in the vicinity of the W.G. Krummrich Plant is located in the Mississippi River 
floodplain in an area referred to as the American Bottoms. The alluvial aquifer underlying 
the area in the vicinity of the W.G. Krummrich Plant is described as consisting of valley fill 
deposits (Cahokia Alluvium) overlying glacial outwash material (Henry Formation). In 
general, the permeability of the alluvial aquifer increases with depth, with the valley fill 
material being comprised of silts and fine sands and the outwash material being 
comprised of medium to coarse sand and gravel. Groundwater flow in the area is in a 
westerly direction towards the river. The following table describes the three hydrogeologic 
zones in the alluvial aquifer.

from the Lot F area toward the Mississippi River (referred to as the Lot F transect 
throughout this report). Data from the groundwater sampling program indicates the 
presence of several dissolved volatile organic compounds (VOCs) and semi volatile 
organic compounds (SVOCs) in the Lot F transect (Figure 2). Concentrations of 
constituents of concern (COCs) at a river discharge point were predicted through 
groundwater transport analysis of the data from the sampling program. The predicted 
constituent concentration at the river was compared to 10 times the ecological 
benchmark concentration for each respective compound to determine the impact of 
COCs from the Lot F transect on the river.

The groundwater sampling program was conducted by GSI during the period of July 15, 
2002 through July 25, 2002. Groundwater samples were analyzed by Severn Trent 
Laboratories (STL) in Savannah, GA and Sacramento, CA. A summary of field 
procedures for the groundwater sampling program including monitoring locations, target 
depths, analytes, and laboratory methods has been submitted previously (GSI, 2002). 
The resulting groundwater data that was utilized in the present transport analysis has 
not been validated and therefore should be considered preliminary.

Seepage Velocity 
(ftZday) (Solutia, 2002)

0.02
________ 4.00_______

6.00

Approximate
Depth (ft., MSL)

380 - 395
350 - 380
270 - 350

Hydrogeoiogic
Zone

Shallow
Intermediate

Deep



Methods of Transport Analysis

3

GROUNDWATER
SERVICES. INC

IV. G. Krummrich Plant 
Solatia, Inc.

VOC and SVOC Groundwater Transport
Analysis and Comparison to Ecological Benchmark

Previous groundwater sampling in the Sauget area has indicated elevated levels of 
VOCs (e.g. benzene, chlorobenzene), SVOCs (e.g. dichlorobenzene, naphthalene), 
pesticides, herbicides, PCBs, and metals. Source materials in the Sauget area result 
from historical practices of industrial and municipal waste disposal in landfills and waste 
pits. These disposal practices occurred from the 195O’s to the 197O’s (Solutia, 2002). 
Due to the historical nature of the source material, the sourcing of constituents to 
groundwater is likely constant or declining over time. Therefore, the groundwater plume 
is likely to have reached a steady state condition that permits use of an extrapolation 
based trend analysis.

PRELIMINARY
September 20,2002

Three methods of evaluating COC transport through the Lot F transect were utilized to 
predict COC concentration at a hypothetical discharge point near the Mississippi River. 
The resulting predicted concentration was compared to 10 times the ecological 
benchmark for the respective COC to determine whether a potential impact to the river 
exists. Ecological benchmark concentrations were obtained from the “Ecological Risk 
Assessment for Sauget Area 1” report (Menzie-Cura, 2000) and the Guidance for 
Conducting Ecological Risk Assessment at Remediation Sites in Texas (TNRCC, 2001). 
The three methods of COC transport analysis were performed for each hydrogeologic 
zone using both average values detected within each respective zone (non-detects 
quantified as 0.5 x detection limit) and maximum values detected within each 
hydrogeologic zone. The three methods of COC transport evaluated are:

• Transport with Attenuation Based on Extrapolated Trend: For COCs exceeding
10 times the ecological benchmark at the monitoring location nearest the river, a 
regression analysis was performed by plotting the natural log of the average or 
maximum COC concentration at each monitoring location against distance. The 
resulting trend was then extrapolated and the COC concentration at the river was 
predicted. Fate and transport processes such as dispersion, sorption, and 
biodegradation are accounted for using this approach. If the predicted COC 
concentration was below 10 times the ecological benchmark then no further

• Transport with No Attenuation: This method of transport analysis assumes that 
the average or maximum COC concentration detected within each hydrogeologic 
zone at monitoring location AA-GWM-SI (location nearest river, approximately 1350 
ft. upgradient) is conserved throughout transport to the river. Processes such as 
dispersion, sorption, and biodegradation are neglected. The average or maximum 
concentration within each zone at AA-GWM-SI was then compared to 10 times the 
ecological benchmark. If the evaluated COC concentration was below 10 times the 
ecological benchmark then no further transport analysis was performed for that 
COC. if the evaluated COC concentration exceeded 10 times the ecological 
benchmark at the monitoring location nearest the river, then the following method of 
transport analysis was performed.
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GROUNDWATER TRANSPORT ANALYSIS RESULTS

Average Value Approach

4W.G. Krummrich Plant
Solutia, Inc.

VOC and SVOC Groundwater Transport 
Analysis and Comparison to Ecological Benchmark

transport analysis was performed for that COC. If the predicted COC concentration 
exceeded 10 times the ecological benchmark or a uniformly decreasing trend was 
not established, then a third method of transport analysis was performed.

• Intermediate Hydrogeologic Zone: Only one VOC, chloromethane, was detected 
in the intermediate hydrogeologic zone at monitoring location AA-GWM-S1 (note 
that only one sample was taken in the intermediate zone, therefore, average and 
maximum values are identical). Chloromethane was detected at 0.0009 mg/L, which

Groundwater transport analysis of VOCs and SVOCs was performed using two 
approaches: an average value approach and a maximum value approach. The average 
value approach is a more reasonable evaluation of potential impact of COCs on the 
river, while the maximum value approach represents a more conservative evaluation. 
Table 1 and Table 2 provide summaries of the transport analysis obtained using 
average values and maximum values, respectively.

GROUNDWATER
SERVICES, INC.

For the average value approach, measured COC concentrations at each monitoring 
location were arithmetically averaged within each hydrogeologic zone. COCs that were 
not detected were quantified as one-half the reported detection limit. The results of the 
transport analysis using average COC concentrations for constituents with a detectable 
concentration at the monitoring location nearest the river (AA-GWM-S1) are 
summarized in Table 1.

PRELIMINARY
September 20,2002

• Shallow Hydrogeologic Zone: Three VOCs, benzene, chlorobenzene, and 
methylene chloride, had detectable concentrations in the shallow hydrogeologic 
zone at monitoring location AA-GWM-S1 (note that only one sample was taken in 
the shallow zone, therefore, average and maximum values are identical). However, 
the detected concentrations of all COCs were below 10 times the ecological 
benchmark, therefore, no further transport analysis of these COCs was required. No 
SVOCs were detected in the shallow hydrogeologic zone in the Lot F transect.

Transport with Attenuation Based on TACO Degradation Rates: For COCs 
with a predicted concentration at the river exceeding 10 times the ecological 
benchmark based on the extrapolated trend, a first order decay calculation was 
performed using first order degradation rates obtained from Tiered Approach to 
Corrective Action Objectives (TACO) (35 lAC 742). The calculation was performed 
using both the average and maximum COC concentration within each hydrogeologic 
zone at the monitoring location nearest the river as the initial concentration. The 
value nearest the river was selected as the initial concentration since the 
groundwater plume is assumed to be at steady-state.



Maximum Value Approach
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is less than 10 times the ecological benchmark. No SVOCs were detected in the 
intermediate hydrogeologic zone at monitoring location AA-GWM-S1.

VOC and SVOC Groundwater Transport 
Analysis and Comparison to Ecological Benchmark

• Intermediate Hydrogeologic Zone: Only one VOC, chloromethane, was detected 
in the intermediate hydrogeologic zone at monitoring location AA-GWM-S1 (note 
that only one sample was taken in the intermediate zone, therefore, average and 
maximum values are identical). Chloromethane was detected at 0.0009 mg/L, which 
is less than 10 times the ecological benchmark. No SVOCs were detected in the 
intermediate hydrogeologic zone at monitoring location AA-GWM-S1.

PRELIMINARY
September 20,2002

GROUNDWATER
SERVICES, INC

For the maximum value approach, the maximum measured COC concentration at each 
monitoring location within each hydrogeologic zone was utilized in the transport analysis. 
The results of the transport analysis using maximum COC concentrations for 
constituents with a detectable concentration at the monitoring location nearest the river 
(AA-GWM-SI) are summarized in Table 2.

W.G. Krummrich Plant 
Solutia, Inc.

• Shallow Hydrogeologic Zone: Three VOCs, benzene, chlorobenzene, and 
methylene chloride, had detectable concentrations in the shallow hydrogeologic 
zone at monitoring location AA-GWM-SI (note that only one sample was taken in 
the shallow zone, therefore, average and maximum values are identical). However, 
the detected concentrations of all COCs were below 10 times the ecological 
benchmark, therefore, no further transport analysis of these COCs was required. No 
SVOCs were detected in the shallow hydrogeologic zone in the Lot F transect.

• Deep Hydrogeologic Zone: Several VOCs and SVOCs were detected in the deep 
hydrogeologic zone at monitoring location AA-GWM-SI. However, only one COC, 
chlorobenzene, had a concentration exceeding 10 times the ecological benchmark. 
Transport analysis based on extrapolating the trend in average concentrations along 
the Lot F transect predicted a river discharge concentration less than 10 times the 
ecological benchmark for chlorobenzene (calculation found in Table 3). Two 
detected COCs, chloroethane and 4-chloroaniline, do not have ecological 
benchmark concentrations. The average detected concentrations of chloroethane 
and 4-chloroaniline at monitoring location AA-GWM-SI are 0.0097 mg/L and 0.006 
mg/L, respectively (TACO Tier 1 Groundwater Remediation Objective for 4- 
chloroaniline = 0.028 mg/L; no value for chloroethane (35 lAC 742)).

Only chlorobenzene, in the deep hydrogeologic zone, had an average concentration exceeding 10 
times the ecological benchmark at the monitoring location nearest the river. Transport analysis 
based on the extrapolated average concentration trend predicted a river discharge concentration 
less than 10 times the ecological benchmark for chlorobenzene.
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Sincerely,

Attachments

6

Key Finding

GROUNDWATER
SERVICES, INC

We have enjoyed working with you on this project. If you have any further questions 
please do not hesitate to call me or Travis McGuire at (713) 522-6300.

IV. G. Krummrich Plant 
Solutia, Inc.

VOC and SVOC Groundwater Transport 
Analysis and Comparison to Ecological Benchmark

PRELIMINARY
September 20,2002

Chlorobenzene and 1,4-dichlorobenzene, in the deep hydrogeologic zone, had maximum 
concentrations exceeding 10 times the ecological benchmark at the monitoring location nearest 
the river. Transport analysis based on the extrapolated maximum concentration trend predicted a 
river discharge concentration less than 10 times the ecological benchmark for chlorobenzene. 
Transport analysis based on TACO first-order degradation rates predicted a river discharge 
concentration less than 10 times the ecological benchmark for 1,4-dichlorobenzene.

Travis M. McGuire 
Environmental Engineer

• Deep Hydrogeologic Zone: Several VOCs and SVOCs were detected in the deep 
hydrogeologic zone at monitoring location AA-GWM-S1. Two COCs, chlorobenzene 
and 1,4-dichlorobenzene, had maximum concentrations exceeding 10 times the 
ecological benchmark. For chlorobenzene, transport analysis based on 
extrapolating the trend in maximum concentrations along the Lot F transect 
predicted a river discharge concentration less than 10 times the ecological 
benchmark (calculation found in Table 5). For 1,4-dichlorobenzene, however, there 
was not a uniformly decreasing trend along the Lot F transect and a transport 
analysis based on extrapolated trend could not be performed. Transport analysis 
based on first order degradation using the maximum detected concentration at 
location AA-GWM-S1 and the TACO degradation rate predicted the 1,4- 
dichlorobenze concentration at the river to be less than 10 times the ecological 
benchmark (calculation found in Table 10). Two detected COCs, chloroethane and 
4-chloroaniline, do not have ecological benchmark concentrations. The maximum 
detected concentrations of chloroethane and 4-chloroaniline at monitoring location 
AA-GWM-S1 are 0.011 mg/L and 0.012 mg/L, respectively (TACO Tier 1 
Groundwater Remediation Objective for 4-chloroanirme = 0.028 mg/L; no value for 
chloroethane (35 lAC 742)).

Charles J. Newell, Ph.D., P.E. 
Vice President
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TABLE 1
COMPARISON OF MEASURED AVERAGE CONCENTRATIONS DOWNGRADIENT 

OF LOT F TO ECOLOGICAL BENCHMARKS

with no 
attenuation?^
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Notes:
1. Only constituents with detectable concentrations at the monitoring location nearest the Mississippi River (AA-GWM-S1) 

were evaluated.
2. The "with no attenuation" value used for comparison to the ecological benchmark represents the average measured 

concentration at various sample depths within each hydrogeologic zone at the monitoring location downgradient of Lot F 
nearest the Mississippi River (/KA-GWM-S1, approximately 1350 ft. upgradient of Miss. R.).

3. Values used for groundwater discharge concentration calculations based on extrapolated trend represent the average of 
measured concentrations at various sample depths within each hydrogeologic zone. See Figure 2 for sample depths 
and hydrogeologic zones tor each monitoring location.

4. Ecological Benchmark concentrations from Table 5.1 of "Ecological Risk Assessment for Sauget Area 1",
Menzie-Cura & Associates, 2000 and "Guidance for Conducting Ecological Risk Assessments at Remediation
Sites in Texas", Texas Natural Resource Conservation Commission, 2001.

5. Lot F Transect comprised of geoprobe groundwater monitoring locations AA-GWM-S1, AA-GWM-S2, and AA-GWM-S3. See 
Figure 1 tor exact locations.

6. The average measured concentration tor constituents with no ecological benchmarks are as follows:
Chloroethane 0.0097 mg/L
4-Chloroaniline 0.006 mg/L

Lot F Transect 
Hydrogeologic

Zone®
- 1

■•X

Lot F Groundwater Concentrations Exceeds ;
to times Ecological Benchmark at River Discharge Point: * ■

with attenuation
based on 

extrapolated
trend?^

Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 

________________________________ Not Exceeded
No Ecological Benchmark Concentration (See Note 8)

Not Exceeded
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded

Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded

i
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 

EXCEEDS

VOCs
Benzene______________
Chlorobenzene_________
Methylene chloride_______
Chloro methane_________
Benzene______________
Chlorobenzene_________
Chloroethane___________
Chloromethane_________
1.1- Dichloroethane______
Toluene_______________
Trichloroethene_________
Vinyl chloride 
syocs . ,
1.2- Dichlorobenzene_____
1.3- Dichlorobenzene_____
1.4- Dichlorobenzene_____
2-Chlorophenol_________
2.4- Dichlorophenol_______
4-Chloroaniline__________
bis(2-Ethylhexyl)phthalate 
Naphthalene

Intermediate
Deep

Not Exceeded
Not Exceeded
Not Exceeded
Not Exceeded
Not Exceeded

Not Exceeded
Not Exceeded
Not Exceeded
Not Exceeded
Not Exceeded __________________________________

______ No Ecological Benchmark Concentration (See Note 6)
Not Exceeded I II Not Exceeded
Not Exceeded | || Not Exceeded

Shallow



1 SUMMARYConstituent of Concern

__ :
Shallow

Not Exceeded

_____ J ___

Can’t Calculate Not Exceeded
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Solutia Inc., W. G. Krummrich Plant 
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Lot F Groundwater Concentrations Exceeds 
id times Ecological Benchmark at River Discharge Point:’

with no 
attenuation?^

with attenuation 
based on 

extrapolated 
trend?’

Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded
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Not Exceeded
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded

No Ecological Benchmark Concentration (See Note 7)_______
Not Exceeded
Not Exceeded
Not Exceeded 
Not Exceeded 
Not Exceeded

Notes:
1. Only constituents with detectable concentrations at the monitoring location nearest the Mississippi River (AA-GWM-S1) 

were evaluated.
2. The “with no attenuation" value used for comparison to the ecological benchmark represents the maximum measured 

concentration at various sample depths within each hydrogeologic zone at the monitoring location downgradient of Lot F 
nearest the Mississippi River (AA-GWM-S1, approximately 1350 ft. upgradient of Miss. R.).

3. Values used for groundwater discharge concentration calculations based on extrapolated trend represent the maximum of 
measured concentrations at various sample depths within each hydrogeologic zone. See Figure 2 for sample depths 
and hydrogeologic zones for each monitoring location.

4. Values used for groundwater discharge concentration calculations based on TACO degradation rates represent the maximum of 
measured concentrations at various sample depths within each hydrogeologic zone at the monitoring location downgradient
of Lot F nearest the Mississippi River (AA-GWM-S1, approximately 1350 ft. upgradient of Miss. R.).

5. Ecological Benchmark concentrations from Table 5.1 of “Ecological Risk Assessment for Sauget Area 1“,
Menzie-Cura & Associates, 2000 and “Guidance for Conducting Ecological Risk Assessments at Remediation
Sites in Texas", Texas Natural Resource Conservation Commission, 2001.

6. Lot F Transect comprised of geoprobe groundwater sampling locations AA-GWM-S1, AA-GWM-S2, and AA-GWM-S3. See 
Figure 1 for exact locations.

7. The maximum measured concentration for constituents with no ecological benchmarks are as follows:
Chloroethane 0.011 mg/L
4-Chloroaniline 0.012 mg/L

TABLE 2 
COMPARISON OF MEASURED MAXIMUM CONCENTRATIONS DOWNGRADIENT 

OF LOT F TO ECOLOGICAL BENCHMARKS

____  
Deep

Lot F Transect 
Hydrogeologic

Zone’

with attenuation 
based on TACO 

degradation 
rates?’

Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded

Not Exceeded
Not Exceeded

Intermediate
Deep

Not Exceeded
Not Exceeded

EXCEEDS
Not Exceeded
Not Exceeded _ ___
___________No Ecological Benchmark Concentration (See Note 7)_______

Not Exceeded
Not Exceeded

VOCs
Benzene________
Chlorobenzene
Methylene chloride 
Chloromethane 
Benzene________
Chlorobenzene 
Chloroethane 
Chloromethane
1.1- Dichloroethane
Toluene_________
Trichloroethene 
Vinyl chloride
SVOCs _ _ 2
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
2-Chlorophenol________
2.4- Dichlorophenol_____
4-Chloroaniline________
bis(2-Ethylhexyl)phthalate
Naphthalene

Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded 
Not Exceeded

EXCEEDS



Lot F Transect Shallow Zone

Lot F Transect Intermediate Zone

Lot F Transect Deep Zone

0.07 2.53

Lot F Transect Deep Zone fContinuedi
15"
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1.65E-04 i
0.13
1.3 - 

:■ No V ■<*.' ;« .

Chtoroberaene
48.5 
6.53

Well Distance, ft Chloromethane^g^
" 0........... -------------------------

1025
1875
3225

Distance, ft 
0 

1025
1875 
3225

Distance, ft 
0

1025
1875 
3225

0
1875
3225

Solatia Inc., W. G. Krummrich Plant 
Sauget. Illinois

TABLE 3
PREDICTED VOLATILE ORGANIC COMPOUND (VOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON EXTRAPOLATED TREND OF MEASURED AVERAGE CONCENTRATIONS

AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1

Estimated Groundwater Concentration at the River 
Ecological Benchmark Concentration_____________

JO times Ecological Benchmark Concentration 
;^ceed 10 times Ecological Benchmark Concentration?

GSl Job No. G-2561-3 
Issued: 9/20/02 
Page 1 of 1 
PRELIMINARY

Benzene; 
33.3

0.022*

2.57E-01
0.064
0.64 
No

NOTES:
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent average detections in respective hydrogeologic zone.

* Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as
0.5 X detection limit in order to calculate an average concentration. Constituent was detected in at least one sample interval within the zone. 

“ Constituent was not detected at any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. River concentrations calculated by obtaining the natural logarithm of the concentration and then estimating the concentration at the river 

using the TREND function in Microsoft Excel 2000.
4. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of 'Ecological Risk Assessment for Sauget Area 1,* 

Menzie-Cura & Associates. 2000. Ecological benchmarks with italics obtained from 'Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas." 
Texas Natural Resource Conservation Commission. 2001. NA « Not available

5. Where the trend does not show a uniformly decreasing concentration as the location nears the river, the estimated grourxfwater 
concentration at the river is "Can't Calculate".

B Methylene chloride" ! 
________0.0011________ 

0.0011

Chlofomethane
_______ 0.025 " 
________0.015* 
_______ 0.0085 * 

4.04E-03 
5S.0
550
No . < igga

_________________________________________________ Well
AA-GWM-S3
AA-GWM-S2

__________________________________________ AA-GWM-S1
Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration________________
10 times Ecological Benchmark Concentration________

.Exceed 10 times Ecological Benchmark Concentration?

^,3^ Chloroethane_____
0.025 **________
0.017**________
0.0097 *_______
5.18E-03 

r: - NA - .iP?

. - Can’t Calculate 2̂

1,1-Dichloroethane ;
____ ________
_______ 0.017**_______

0.0105* 
5.83E-Q3 

0.047 
0.47

f Toluene ■ 
_____0.038;^________

0.017 *"_______
0.010*________

3.71E-03 
0.0098 
0.098

Vinyl chloride gM 
0.025 ** 
0.017** 
0.017 * 

1.20E-02 
5.63 
56.3

; - Trichloroethene 
_______ 0.025 ** 
_______ 0.017 ** 
_______ 0.011 * 

6.25E-03 
0.047 

;_____ 0.47

0.089 
0.0027 

2.18E-O4 S 
0.064 
0.64 
No

___________________________________________________ Well
AA-GWM-S3 
AA-GWM-S1

^Estimated Groundwater Concentration at the River 
Ecological Benchmark Concentration___________
10 times Ecological Benchmark Concentration
Exceed 10 times Ecologicai Benchmark Concentration?

1.10E-03
2.2 
22 
No

BenzenerT 
0.0005 ** 
0.0006

Can? Calculate 
0.13
1.3

CanfCa/cutefe

_________________________________________________ Well
AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1 

Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration ____________
10 times Ecological Benchmark Concentration  
!*ce^1Omes Ecological Benchmark Concentration?^

0.025 **
0.004*
0.0009

8.17E-05 
55.0
550 
No



Trisect D-4 Deep Zone

1.3

Transect D-4 Deep Zone (Continued)

0.005 '•

Can’t Calculaie^^
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TABLE 4
PREDICTED SEMI VOLATILE ORGANIC COMPOUND (SVOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON EXTRAPOLATED TREND OF MEASURED AVERAGE CONCENTRATIONS

Sdutia Inc., W. G. Krummrich Plant 
Sauget. Illinois

Wellj Krtana.ft ' . U^chloroberoMrw . -|^Oichlorobeftt«M^^^»M>Pichloroben»ne ’2-Chlorophenol

1025
1875
3225
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NOTES:
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent average detections in respective hydrogeologic zone.

* Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as
0.5 X detection limit in order to calculate an average concentration. Constituent was detected In at least one sample interval within the zone, 

** Constituent was not delected at any sample intervals within the respective hydrogeoiogic zone and was quantified as 0.5 x detection limit
3. River concentrations calculated by obtaining the natural logarithm of the concentration and then estimating the concentration at the river 

using the TREND function in Microsoft Excel 2000.
4. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of "Ecological Risk Assessment for Sauget Area 1." 

Menzie-Cura & Associates, 2000. Ecological benchmarks with italics obtained from "Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas," 
Texas Natural Resource Conservation Commission, 2001. NA = Not available

5. Where the trend does not show a uniformly decreasing concentration as the location nears the river, the estimated groundwater
concentration at the over is "Can’t Calculate".

0.009_________
0,005*"________
0.0064

4.25E-03________
NA__________
NA

0.042________
0.0483________
0.0326________

Can't Calculate I
0.13 j

________0.00556 •________
_________ 0.0102__________

0.00715"
Can’t Calculate

0.014 .. ■
4^___ .................................................. ................... .. .......... ................ ............. .... ........... ......

Can’t Calculate ; , | ■- CanTCatou/ate  

0.009* 
0.0036 " 
0.0045* 
2.16E-03

J^O.85  
No

0.005 *" 
0.005 " 

; S30E-03 
W jO-003 • 

__ _ 6.03 
< No

AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1 

Estimated Groundwater Concentration attheRivef 
Ecd^ica! Benchmark Concentration h ___________
40 Umes Ecological Benchmark Concentration________________  __
Exceed 10 tim^Ecological Benchmark Concentration?_______~ i

0.00566'
0.00713* 
0.00455 *

Cant Calculate r, 
0.071 i 

” 0.71

0.067 
0.20 

0.074 • 
Cant Calculate 
_ 0Q15 

0.15

042 J
< ZNo

0.015_________
0.020 -

0.00470 *

2

Dntanre.fi ' j^Dichi^lienol' ' 4>Chloroanfline'"7''' "T'laisff-EmyiMi^ipttMlaCT’^
0

1025
1675 

-. 322S:M

______________________________________________ Well
AA-GWM-S3 
AA-GWM-S2

________________________________________AA-GWM-S1
Estimated Groundwater Concentration at the River 
Ecological Benchmark Concentration________ :
'10 times Ecological Benchmark Concentration________
^ceed 10 times Ecological Benchmark Concentration?



Lot F Transect Shallow Zone

Lot F Transect Intermediate Zone

8.17E-05

Lot F Transect Deep Zone

0.064

;______ Can't Calculate

Lot F Transect Deep Zone (Continued)

0.025 *•

8.97E-03

Weill Distance, tt
0______

1875

_______ 0.13________
_______ 1 ~ -
IgffCan'VCalculaie-Ŝ
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Solatia Inc., W. G. Krummrich Plant 
Sauget, Illinois

0.025 •* 
0.017**

0.014

I
J

aim

Well Distance, ft 
0

1025
1875

• 3225 ;
:

_______ 0.0006
Calculate

_ Chlorobenzene......... Chloroethane
__________ 100
_________ 7.8
_________ 3.7

2.54E-01

____________ 
___

■ ■ ■ I

Exceed 10 times Ecc^ogicai Benchmark Concentration?______________________________ No ~ |

NOTES:
1. CcHicentrations in milligram per liter (mg/L)
2. Concentrations represent maximum detections In respective hydrogeologic zone.

•• Constituent was not detected at any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. River concentrations calculated by obtaining the natural logarithm of the concentration and then estimating the concentration at the river

using the TREND function in Microsoft Excel 2000.
4. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of “Ecological Risk Assessment for Sauget Area 1

Menzie-Cura & Associates, 2000. Ecological benchmarks with italics obtained from “Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas." 
Texas Natural Resource Conservation Commission. 2001. NA = Not available

5. Where the trend does not show a uniformly decreasing concentration as the location nears the river, the estimated groundwater
concentration at the river is "Can’t Calculate".

Well Distance, ft • 1.1-Dichlorocthane__________ Toluene ...............Trrchloroethene Vinyl chloride
0

1025
1875
3225 5

AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1

Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration__________________________________
10 times Ecological Benchmark Concentration

Distance, ft 
0

1025
1875
3225^^551

TABLE 5
PREDICTED VOLATILE ORGANIC COMPOUND (VOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON EXTRAPOLATED TREND OF MEASURED MAXIMUM CONCENTRATIONS
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lene chloride ‘
0.0011________

____________ 0.0011 
_____ { 1.1DE-O3 ; 

_____ I 2.2 ~ j
~..'064........ 22

No •................No

AA-GWM-S3
AA-GWM-S1

Estimated Groundw/^r Concentral ion at the River 3225
Ecol<^icarBenchmark Concentration___________________________________
10 times Ecological Benchmark Concentration
Exceed 10 times Ecologicat Benchmark Concentration?

________ 0.047
047

_________________________________________________ Well
AA-GWM-S3
AA-GWM-S2
AA-GWM-S1

Estimated Groundwater Concentration at the River__________
Ecological Benchmark Concentration__________ _________ _
10 times Ecological Benchmark Concentration____________________________
Exceed lb times Ecological Benchmark Concentration? 

ChioromethanCj
_______ 0.025 ** 
________0.004* 

0.0009

_______ 0.025 ** 
_______ 0.017** 

0.011
_______ 6^25E-03 

NA

4-
• •

0.065 
0.017** 
0.0036 

4.95E-04 
0.0098;
0.098 ;

0.025 **
0.017**
0.015 

9.94E-03

Benzene_j
0.0005 **

Chlorobenzene
0.089 

0.0027 
2.18E-04

0.064

Chloromethane 
_______ 0.025 **
_________ 0.021
________0.0064 
hO5;|a-3.03E^)35::. 
__  55.0 

_________ 5OT_________
No

0.047
_____________________ ______________________ 0.47
,______ ______________ ■ . No_________ ,__________No

Benzene
____________  
________ 0.023________

0.079
________9.77E-05_______

0.13
________ rs________ 0.64 ■ ■ 5 na" 

No

0.017**
0.027_______

ii Cant Calculate

AA-GWM-S3
AA-GWM-S2 

__________________________________________AA-GWM-S1
Estimated Groundwater Concentration at the River _______
Ecological Benchmark Concentration_____________________
IO times Ecological Benchmark Concentration

l 0 times Ecological Benchmark CQncentfatiQn?, ;

________ 5.63 _____
56.3 .......< i

■ Cant Calculate
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Well Distance,« - 5r>41,2-Pichloroben«efN^MOgi>Ptchteroben«e^^^^j. 1>-Dlchtorobenzenel
0

1025
1875
3225

a
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TABLE 6 
PREDICTED SEMI VOLATILE ORGANIC COMPOUND (SVOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON EXTRAPOLATED TREND OF MEASURED MAXIMUM CONCENTRATIONS

0.0067______
0.015________
0.013 

Can’t Calculate
0.014_____
0.14 g

______________________________________________Wei
AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1 

Estimated Groundwater Concentration at the River 
Ecological Benchmark Concentration ___________
Jo times Ecological Benchntark Concentration_____ "
Exceed 10 times Ecological Benchmark Concentration?

0.0017_______
0.004________

0.0023
Cant Calculate & ■ 

< ■ 0.085
0.65 

Can't Calculate

4-ChlofoanHlne''^O^nM's(2-Ethyltwxyl)F t̂toli^l^^''  ̂Naphthaleoe^iallg
__________ 0.010
________ 0.005 *•

0.012 
Can’t Calculate

■ NA
■ NA 

Cant Calculate

0.007
0.012 
0.0055

Cant Calculate 
0.071 
0.71

0.19
0.36
0.18

Cant Calculate 
0.015 
0.15

0.031
0.028 
0.0038

1.28E-03
0.012
0.12 
No

AA-GWM-S3
AA-GWM-S2 
AA-GWM-S1

Estimated Groundwater Concentration at the River _
j^Ecological Benchmark Concentration__________
^0 times Ec^ogical Benchmark Concentration__________■ ■■

__ _1

-d
NOTES;
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent maximum detections in respective hydrogeologic zone.

” Constituent was not detected at any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. River concentrations calculated by obtaining the natural logarithm of the concentration and then estimating the concentration at the river 

using the TREND function in Microsoft Excel 2000.
4. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of ‘Ecological Risk Assessment for Sauget Area 1 ,* 

Menzie-Cura & Associates, 2000. Ecological benchmarks with italics obtained from ‘Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas.’ 
Texas Natural Resource Conservation Commission, 2001. NA - Not available

5. Where the trend does not show a uniformly decreasing concentration as the location nears the river, the estimated groundwater
concentration at the river is ‘Can't Calculate’.

0.005 ’* 
O.OOS ** 
0.0009 

3.84E-O4 
0.003
6.03 
No

sChlorophondt^  ̂
0.060_________
0.054_________
0.046

3.86E-02 --g
■- 0-13 "

_______  t.3 ■■ - >78  Exceed 10 times Ecological Benchmark Concentration?_____________________ ' CantCaktulate Cant Calculate Cant Calculate_________________ No’



Lot F Transect Shallow Zone

Lot F Transect In ate Zone

Lot F Transect Deep Zone

________

Lot F Transect Deep Zone fContinued)

GROUNDWATER 
SERVICES. INC

TABLE 7
PREDICTED VOLATILE ORGANIC COMPOUND (VOC) GROUNDWATER DISCHARGE CONCENTRATIONS 
FROM LOT F BASED ON TACO DEGRADATION RATES AND MEASURED AVERAGE CONCENTRATIONS

Solatia Inc., W. G. Krummrich Plant 
Sauget, Illinois
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NOTES:
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent average detections in respective hydrogeologic zone.

* Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as 0.5 x detection limit. Constituent was detected in at least 
one sample interval.

** Constituent was not detected in any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. Travel time calculated by dividing distance to river (from monitoring location nearest the river) by a seepage velocity of 0.02 ft/day. 4 ft/day, and 6 ft/day for the Shallow, 

Intermediate, and Deep zone, from p 1 -7 of the Sauget Area 2 Focused Feasability Study Volume 1.
4. River concentrations calculated by C = Co*e^-lambda’t). where Co = average concentration measured in AA-GWM-S1 (mg/L), lambda = first order degradation constant (d-1), 

t = travel time (days)
5. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of "Ecological Risk Assessment for Sauget Area 1“. Menzie-Cura & Associates,

2000. Ecological benchmark concentrations with italicss obtained from ‘Guidance forConducting Ecological Risk Assessments at Remediation Sites in Texas". Texas Natural 
Resource Conservation Commission, 2001.

6. First order degradation constants obtained from Tiered Approach to Corrective Action Objectives, Section 742 Table E
NA s Not available

____

0.0085 *
AA-GWM-S1-14QFT 
______ 1350 
______ 225_______ 

NA

Vinyl chloride 
__________0.017*__________

AA-GWM-S1-140FT 
__________ 1350__________  
___________225___________ 
_________ 0,00024_________  

1.6IE-02

0.47 56.3
_____________________No___________ lJ__________

___ IjVDichloroethane______________Toluene_________ Trichioroethene 
_______ o7oio5*

AA-GWM-S1-120FT 
__________1350 
__________ 225 
_________0.0019 
_____ __ 6.85E-03

; ~ "0.047"

Chtoromethane „ jd 
________ 0.0009__________ 

AA-GWM-S1-60FT 
_________ 1350__________  
_________ 338___________

NA___________
Can’t Calculate y,

__ _
5W 2

2-. Benzene . ) 
0.0006

AA-GWM-S1-40FT 
1350 

67500 
0.0009

0.010*
AA-GWM-S1-80FT

1350
225 

0,011 
8.42E-Q4 
0.0096 
0.098

0.0027
AA-GWM-S1-40FT

1350 
67500 
0.0023

0.0011__________
AA-GWM-S1-40FT 

1350__________
67500__________

______________________________ 0.01
________1.02E-70___________ 7.61E-297________  

2.20" ________
22 
No

Average Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

First Order Degradation Constant (d")
jEstimated Groundwater Concentration at the Riyer 
geological Benchmark Concentration__________
tip times Ecoiogical Benchmark Concentration

0.011 *__________
AA-GWM-S1-140FT 

1350__________
225___________

0.00042_________
1.00E-02_________

~ 6.047

Average Concentration at Location Nearest River
Well

Distance to River (ft)
Travel Time (days) 

First Order Degradation Constant (cf)
Estihtated Grbdndwati  ̂Cbhcentration M the Rivw ___________________2.WE-30____
Ecological Benchmark Concentration____________________
10 times Ecoiogical Benchmark Concentration
Exceed 10 times Ecoiogical Benchmark Concentration?

Chloroethane „ ' Chloromethane
_________ 0.0097 *

AA-GWM-S1-1Q0FT 
___________1350
___________ 225_______

NA_______
Cant Calculate

_______

Average Concentration at Location Nearest Riverl
Well

Distance to River (ft)
Travel Time (days) 

________________________ First Order Degradation Constant ((/*)[

Estimated Groundwater Concentration at the River__________ i
Ecological Benchmark Concentration______________________ ?
10 times Ecological Benchmark Concentration ____________
Exceed 10 times Ecological Benchmark Concentration? Cant Calculate c -

Chlorobenzene
__________ 2.53__________

AA-GWM-S1-1200FT 
__________ 1350__________
___________225__________

0.0023 
________ 1^E+O0________

" ____ 0.064
0.64 NA-

Average Concentration at Location Nearest Riveij
Well

Distance to River (ft)
Travel Time (days) 

First Order Degradation Constant (d”)f
^Estimated Groundwater Concentration at the River 6.85E~03
jEcological Benchmark Concentration ■ ■■■ ■■■: . . , .. ] ■■ ■ .0,047
10 times Ecological Benchmark Concentration j 0.47

 0.J3

No

0^^^
________ 0.64____ 

No

_________ ^nzerie________ 
__________ 0.07_______  

AA-GWM-S1-SOFT 
__________ 1350_______ 
___________225_______
___________0.0009
_ _______ 5.72E-O2_____ 

■- ■:■■■■■■_____________ 0.13

|10 times Ecoiogical Benchmark Concentration _l ,3 
fexreed 10 times Ecological B^hmarit Concentration? ;___________ No________

Cant Calculate

550
_Ye8 ________1 CanTCatoo/ate j CantCalCUlate ■



«

l-Pt F Jcflnsect Deep Zone

__

0.71
Can? Calculate

Lot F Transect Deep Zone fContInued)

0.0064

TABLE 8
PREDICTED SEMI VOLATILE ORGANIC COMPOUND (SVOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON TACO DEGRADATION RATES AND MEASURED AVERAGE CONCENTRATIONS

Solutia Inc., W. G. Krummrich Plant 
Sauget. Illinois

GROUNDWATER
SERVICES. INC

__
;

GSI Job No. G-2561-3 
Issued: 9/20/02 
Page 1 of 1 
PRELIMINARY

As/erage Cofx»ntration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

First Order Degradation Constant (cf')
Estimated Groundwater Concentration at the River______ _
Ecological Benchmark Concentration_____________________
10 times Ecoiogical Benchmark Concentration___________ _
Exceed 10 times Ecological Benchmark Concentration?

0.0072 * 
AA-GWM-S1 

1350 
225 

0.0019 
4.66E-O3 

0.014 
0.14

B No

AA-GWM-S1
1350 
225 
NA

Can7 Calculate 
NA 
NA

Cant Calculate

NOTES:
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent average detections in respective hydrogeologic zone.

* Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as 0.5 x detection limit. Constituent was detected in at least 
one sample interval.

— Constituent was not detected in any sample intervals within the respective hydrogeologic zone arxj was quantified as 0.5 x detection limit.
3. Travel time calculated by dividing distance to river (from monitoring location nearest the river) by a seepage velocity of 0.02 ft/day, 4 ft/day, and 6 ft/day for the Shallow. 

Intermediate, and Deep zone, from p 1-7 of the Sauget Area 2 Focused Feasability Study Volume 1.
4. River concentrations calculated by C = Co*e^-lambda*t). where Co = average concentration measured in AA-GWM-S1 (mg/L). lambda = first order degradation constant (d-1), 

t = travel time (days)
5. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of "Ecological Risk Assessment for Sauget Area 1", Menzie-Cura & Associates, 

2000. Ecological benchmark concentrations with italicss obtained from 'Guidance forConducting Ecological Risk Assessments at Remediation Sites in Texas', Texas Natural 
Resource Conservation Commission, 2001.

6. First order degradation constants obtained from Tiered Approach to Corrective Action Objectives, Section 742 Table E
NA » Not available

1.2-Plchlofobenzene 1 >Dlchlorobenzene y, .4-Dlchlofbbenaene ) * 2-Chlorophenol
0.0326 

AA-GWM-S1 
1350 
225 
NA 

Can’t Calculate 
0.13 
1.3 

Can’t Calculate

0.0045'
AA-GWM-S1

1350 
225 

0.00027 
4.23E-03

0.085 
0.85 
No

0.005'
AA-GWM-S1 

1350 
225 

0.0018 
3.33E-03 

0.003 
0.03 
No

0.0737 '
AA-GWM-S1 

1350 
225 

0.0019 
4.81 E-02 

0.015 
0.15 
No

0.0046'
AA-GWM-S1

1350 
225 
NA

Can't Calculate 
0.071

Average Concentration at Location Nearest River 
Well 

Distance to River (fl)
Travel Time (days) 

First Order Degradation Constant (cf')
Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration_____________________
10 times Ecological Benchmark Concentration________ _
Exceed 10 times Ecological Benchmark Concentration?

|.'^"^42»4^Pichlorophenoi<^-|^^felB 4-ChIoroanllineVB^4> b^2-Ethylhexyl)phthatete Napthalener'I^^MIB
0.0047'___________

AA-GWM-S1 
1350___________
225 

0.0027__________
2.56E-03________ 2.

0.012
0.12 
No



' «

Transect Shallow Zon^

No

Lot F Transect Intermediate Zone

Can7 Calculate •

Lot F Transect Deep Zone
Benzene

SS.0
5SQ

Lot F Transect Deep Zone (Continued)

Concentration? v/s =

TABLE 9
PREDICTED VOLATILE ORGANIC COMPOUND (VOC) GROUNDWATER DISCHARGE CONCENTRATIONS 
FROM LOT F BASED ON TACO DEGRADATION RATES AND MEASURED MAXIMUM CONCENTRATIONS

GROUNDWATER 
SERVICES. INC

0.64
Yes

Solatia Inc.. W. G. Krummrich Plant 
Sauget. Illinois

GSl Job No. G-2561-3 
Issued: 9/20/02 
Page 1 of 1 
PRELIMINARY

0.64
No

^^jChlOfomethanej^S 
__________0.0009_________  

AA-GWM-S1-60FT 
__________ 1350__________  
___________338_________ _  

NA

Maximum Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

________________________ First Order Degradation Constant (d“)
Estimated Groundwater Concentration at the River : 
Ecological Benchmark Concentration_____________
10 times Ecological Benchmark Concentration________
Exceed 10 times Ecological Benchmark Concentration? /

Maximum Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

First Order Degradation Constant (tf')
Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration______________ -
10 times Ecological Benchmark Concentration ______  :-
Exceed 10 times Ecologi^l Benchmark Concentration?

t : T,1-Dichloroethane ^,7^- 
__________ 0.014

AA-GWM-S1-120FT 
__________ 1350
____________ 225 
___________0.0019

9.13E-03
; 0.047 ;

0.47 .. .

S5.0 
55Q

Can‘t Calculate

0,0011
AA-GWM-S1-40FT

1350 
67500 
0,01 

7.aiE-297 
2.20
22 
No

Chloroetharie
0.011

AA-GWM-S1-100FT
1350
225

_______NA_______
Cant Calculate

NA_______
NA ~ ______________________

CanlCa/cu/afe7^.!iO^^-/ Cant Calculatey^^^

NOTES;
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent maximum detections in respective hydrogeologic zone.

• Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as 0.5 x detection limit. Constituent was detected in at least 
one sample interval.

•• Constituent was not detected in any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. Travel time calculated by dividing distance to river (from monitoring location nearest the river) by a seepage velocity of 0.02 ft/day, 4 ft/day, and 6 ft/day for the Shallow, 

Intermediate, and Deep zone, from p 1-7 of the Sauget Area 2 Focused Feasability Study Volume 1.
4. River concentrations calculated by C >= Co'e^-lambda’t), where Co = maximum concentration measured in AA-GWM-S1 (mg/L), lambda = first order degradation constant (d*1), 

t = travel time (days)
5. Ecological benchmark concentrations without italics obtained from Tier il concentrations from Table 5.1 of 'Ecological Risk Assessment for Sauget Area r. Menzie-Cura & Associates, 

2000. Ecological benchmark concentrations with italicss obtained from 'Guidance forCorxJucting Ecological Risk Assessments at Remediation Sites in Texas*. Texas Natural 
Resource Conservation Commission, 2001.

6. First order degradation constants obtained from Tiered Approach to Corrective Action Objectives. Section 742 Table E 
NA = Not available

Chlorobenaene . 
________ 3T_______

AA-GWM-S1-1200FT 
________1350 
________ 225_______  
_______ 0.0023
B 2.21 E+OO

0.064

Trichloroethene
__________ 0.015

AA-GWM-S1-140FT 
__________ 1350 
___________225 
_________ 0 00042 

1.36E-02

Maximum Concentration at Location Nearest Rivei 
Well 

Distance to River (ft) 
T ravel Time (days) 

First Order Degradation Constant (d”)
Estimated Groundwater Concentration at the River_____ _
Ecological Benchmark Concentration____________ _
ID times Ecological Benchmark Concentration______ _
Bxceed 10 times Ecological Benchmark Concentration?

0.0006
AA-GWM-S1-40FT 

1350
67500 
00009 

2.48E-30 
0.13
1.3

0.079
AA-GWM-S1-80FT

1350 
225 

00009 
6.45E-02 

____ 0il3_
1.3 
No

Toluene
0.0036_________

AA-GWM-S1-80FT
1350__________
225___________

0011__________
3.03E-04
0.0098

i 0.098..-__________
No /

Chlwomethane 
0.0064__________

AA-GWM-S1-140FT 
1350__________
225___________
NA

 Cant Calculate

0.047
0.47

Maximum Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

First Order Degradation Constant (rf’)
Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration____________
10 times Ecological Benchmark Concentration
Exceed 10 times Ecological Benchmark

■ Vinyl chloride_____
__________0.027__________

AA-GWM-S1-140FT
___________ 1350
___________ 225 
__________0.00024 

2.56E-02
5.S3 . -

No - No asMM



Lot F Transect Deep Zone

__ 8.48E-03

Yes

Lot F Transect Deep Zone (Continued)

ri;

TABLE 10
PREDICTED SEMI VOLATILE ORGANIC COMPOUND (SVOC) GROUNDWATER DISCHARGE CONCENTRATIONS 

FROM LOT F BASED ON TACO DEGRADATION RATES AND MEASURED MAXIMUM CONCENTRATIONS

GSI Job No. G-2561-3 
Issued: 9/20/02 
Page 1 of 1 
PRELIMINARY

Sotutia Inc., W. G. Krummrich Plant 
Sauget. Illinois

____________0.13_
0J5

NOTES;
1. Concentrations in milligram per liter (mg/L)
2. Concentrations represent maximum detections in respective hydrogeologic zone.

* Constituent at one or more sample intervals within respective hydrogeologic zone was not detected and was quantified as 0.5 x detection limit. Constituent was detected in at least 
one sample interval.

** Constituent was not detected in any sample intervals within the respective hydrogeologic zone and was quantified as 0.5 x detection limit.
3. Travel time calculated by dividing distance to river (from monitoring location nearest the river) by a seepage velocity of 0.02 ft/day, 4 ft/day, and 6 ft/day for the Shallow, 

Intermediate, and Deep zone, from p 1 -7 of the Sauget Area 2 Focused Feasability Study Volume 1.
4. River concentrations calculated by C = Co*e^(-iambda*t), where Co - maximum concentration measured in AA-GWM-S1 (mg/L), lambda = first order degradation constant (d-1), 

t = travel time (days)
5. Ecological benchmark concentrations without italics obtained from Tier II concentrations from Table 5.1 of 'Ecological Risk Assessment for Sauget Area 1", Menzie-Cura & Associates,

2000. Ecological benchmark concentrations with italicss obtained from "Guidance forConducting Ecological Risk Assessments at Remediation Sites in Texas", Texas Natural
Resource Conservation Commission, 2001.

6. First order degradation constants obtained from Tiered Approach to Corrective Action Objectives, Section 742 Table E
NA = Not available

_______ j________Can’t Calculatezzzzzzz

GROUNDWATER
SERVICES. INC.

______ 0.012_______ J
0.12
No

:

0.0038
AA-GWM-S1 

1350
225

0.0027

13
Can’t Calculate .

1,3-DichiQrobenzene , ;l,4-4)ichl6r6benzeri« ^-Chlorcyhenol OlSjj
0.180

AA-GWM-S1
1350
225 

0-0019
; 1.17E-01 

0.015

0.046
AA-GWM-S1 

1350 
225 
NA

L"" 2,4-Dichlorophcnol 4-Chloroaniiine  bisf 2-Ethylh^xyi)phthalate- J

AA-GWM-S1 AA-GWM-S1
1350 1350
225 225

0.00027 ~ " ~r" NA
__________4.99E-03 - ! ■ Can't Calculate
__________0.08S '__________ j - '' NA

0.85....................... . NA

Maximum Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

First Order Degradation Constant (rf') 
Estimated Groundwater Concentration at the River
Ecological Benchmark Concentration____ - :■■ ■■
jo times Ecological Benchmark Concentration _ ■
Exceed 10 tim^ Ecological Benchmark Concentration?

0.0009
AA-GWM-S1 

1350
225 

0 0018 
6.00E-04 

O.6o3~ 
0.03

0.071

Can’t Calculate

___________0.0055  
________ AA-GWM-S1  
____________1350  
____________225  

NA I
___________________________________Can't Calculate______________

0.014 ’ *"6.071

- " 13-Pichlorobenzene 
r____________ 0.013
I________ AA-GWM-S1
___________ 1350_______ 
I_____________ 225______

0,0019

 2.07E-03

Maximum Concentration at Location Nearest River 
Well 

Distance to River (ft) 
Travel Time (days) 

_______________________First Order Degradation Constant (if')
Estimated Groundwater Concentration at the River 
Bcoiogicai Benchmark Concentration_________- ' - '
to limes Ecological Benctimark Concentration_____________
^ceed totimes Ecological Benchmark Concentration?

_______ 
'No

0.85 I NA
No;Can’t Calculate  No
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Figures

Figure Number and Title

Groundwater Monitoring Locations, July 2002Figure 1:

Figure 2:

VOC AND SVOC GROUNDWATER TRANSPORT ANALYSIS AND 
COMPARISON TO ECOLOGICAL BENCHMARK

Volatile and Semivolatile Organic Compound Concentrations in Lot F 
Transect, July 2002

Solutia, Inc.
W.G. Krummrich Plant 

Sauget, Illinois

GROUNDWATER
SERVICES, INC.
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1,2-Dichoroten2ene:
1,4-Dichlorobenzene:

Benzene: 
Chlorobenzene;

(0
0(n
c
(Q
Os 
c 
■z.

>
LU

0.042
0.01 s 
0.012

1.4- Dichtorobenzene: 0.360(E)
2.4- Dichlorophenol; 
Phenol:

M-Dichtorobenzene;

(S0)
CO 
c
10
0) 
S 
iC
z" o

g
LU

Trichioroethene: 
Vinyl Chloride:

a>>

VOCs (mg/L)________
0.0006(JB)

VERTICAL SCALE: 1 INCH = 20 ft 
VERTICAL EXAGGERATION: 15X

SVOCs (mg/L) 
4-Chloroaniline: 0.0022 
2-Chlorophenol: 0.0085 
Naphthalene: 0.0038(J)

VOLATILE AND SEMIVOLATILE ORGANIC COMPOUND 
CONCENTRATIONS IN LOT F TRANSECT, JULY 2002

Mississippi
River

0.054 
0.0022(J) 

0.0077 
0.0044 

0.120 
0.028

Benzene: 0.056
Chlorobenzene: 3.0
Chloromethane: 0.0064(JB)
1,1-Dlchloroethane: 0.013(J) 
-------  0.015(J)

0.027

_______ VOCs (mg/L)________

Methylene Chloride: 0.0011 (JB) 
Styrene: 0.00056(J)

SVOCs (mg/L)
2-Chlorophenol: 0.0023

VOCs (mg/L) 
0.079

0.62

_________SVOCs (mg/L) 
2-Chlorophenol: 
Diben20(a.h)anthracene: 
12-Dichlorobenzene:
1.3- Dichlorobenzene:
1.4- Dichlorobenzene; 
Naphthalene:

Benzene;
Chlorobenzene: 0.0027
Methylene Chloride: 0.0011(JB)

150
I I

VOCs (mg/L)
74.0(D) 

100.0(D)
Methylene Chloride:0.060(JB)

SVOCs (mg/L)_______
4-ChIoroaniline: 0.011(J)
2-Chlorophenol: 0.060
1.4-Dichlorobenzene; (1.0068(3) 
Naphthalene; 0.031
Phenol: 0.170

0.0063(J)
0.046 
0.013

1.3- Dichlorobenzene: 0.0055(J)
1.4- Dichlorobenzene: 0.180
2.4- Dichlorophenol: 0.0053(J)

SVOCs (mg/L)
0.0062(J)

450

I

GROUNDWATER
SERVICES, INC

__________ SVOCs (mg/L)__________  
bis-(2-Ethylhexyl)phthalate: 0.0009(J)
■ *................ 0.012( J)

0.040
0.0033(J) 

0.017

SVOCs (mg/L) 
4-Chloroaniline: 
2-Chlorophenol: 
1,2-Dichlorobenzene:

300

Benzene: 
Chlorobenzene: 
Chloroethane: 0.0029 (J) 
Toluene: 0.0036(J)

VOCs (mg/L)
Acetone; 0.011(J)
Benzene: 0.0006(J)
Carbon disulfide: 0.0003(J) 
Chlorobenzene: 0.078(JB) 
Chloromethane; 0.0003(J) 
Vinyl Chloride: 0.0007(J) 
Xylenes (Total) 0.0007(J)

Benzene; 24.0(D)
Chlorobenzene: 40.0(D)
Methylene Chloride: 0.056(JB) 
Toluene; 0.065
Xylenes (Total): 0.023(J)

SVOCs (mg4-)_______
2-Chlorophenol: 0.070
1,2-Dlchlorobenzene: 0.0021(J) 

-------- 0.012 
0.038
0.120

SVOCs (mgA.)
4-Chloroaniline; 0.010( J) 
2-Chlorophenol; 0.038
1,4-Dichlorobenzene: 0.004 
Phenol: 0.095

Scram Elevation: 343.1 - 339.1 
n

4-Chloroaniline:
2-Chlorophenol: 0.028
1.2- Dichlorobenzene;0,0067(J)
1.3- Dichlorobenzene; 0.007(J)
1.4- Dichlorobenzene; 0.190
2.4- Dichlorophenol: 0.0017(J)
Phenol; 0.040

s 
e
&

VOCs (mgA)

Chtoromethane; 0.0009(JB)

VOCs (mg/L) 
Benzene: 0.076
Chlorobenzene: 2.8
Chloroethane: 0.011 (J)

Benzene; 1.9
Chlorobenzene: 5.5
Methylene Chloride: 0.062(JB) 
Styrene: 0.014(J)

VOCs (mg/L) 
Benzene: 81.0(D)
Chlorobenzene; 180.0(D)
Methylene Chloride:0.070(JB)

2) Data qualifiers are as follows: (J) = estimated value between the laboratory 
Method Detection Limit and Sample Quantitation Limit; (B) = analyte found in 
associated blank; (D) = sample was reanalyzed at a higher dilution factor; 
(E) = value is estimated because of the presence of interference.

3) River boundary changes with river stage. River boundary is approximate.

NOTES:
1) All analyses performed by STL Savannah in Savannah, Georgia.

Analytical methods were VOCs by ERA 8260B and SVOCs by ERA 8270C.

VOCs (mg/L) 
Chlorobenzene: 5.1(B)
Chloromethane: 0.021(J)

Si
■S'/.

VOCs (mg/L) 
Benzene: 0.018(J)
Carton disulfide: 0.190 
Chlorobenzene: 7.8(EB)

________SVOCs (mg/L)  
4-Chloroaniline; 0.005(J)
2-Chlorof^Tenol: 0.036
1.2- Dichlorobenzene: 0.0073(J)
1.3- Dichlorobenzene: 0.0027(J)
1.4- Dichlorobenzene: 0.093
2.4- Dichlorophenol: 0.0023(J)

-396.3

Benzene: 0.068
Chlorobenzene: 3.7
1,1-Dichloroethane: 0.014<J) 
Vinyl Chloride: 0.027

________ SVOCs (mg/L)_______
2-Chlorophenol; 0.049
1,2-Dichloroben2ene; 0.0079(J)
1.4- Dichlorobenzene: 0.120
2.4- Dichlorophenol 0.0018(J)

_______SVOCs (mg/L) 
2-Chlorophenol:
1.2- Dichlorobenzene:
1.3- Dichlorobenzene:

________VOCs (mg/L)  
Chlorobenzene: 0.089
Methylene Chloride: 0.0011 (J)

VOCs (mg/L) 
Benzene; 0.023(J)
Carbon disulfide: 0.010(J) 
Chlorobenzene: 6.7(D)
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Subject Air Pathways at Solatia

We can not rely on OSHA monitoring to satisfy the CA 725 El for several reasons:

If you have any questions or want to meet to discuss this further, let me know. - Ken

OSHA standards have not been updated and are technology-based, not risk-based.
OSHA standards are for single contaminant sources only, as opposed to risk calculations that can 
estimate cumulative risk and hazard for multiple exposures.
OSHA monitoring for a chemical (e.g., benzene) released by operations is an indicator how benzene 
circulates inside buildings and is not an indicator for whether vapor intrusion is occurring from 
contamination outside the buildings. 
There is a significant list of chemicals at the Solutia facility as potential indoor contaminants through 
vapor intrusion from contaminated soil and groundwater. OSHA monitoring is insufficient for a 
multi-chemical risk analysis.
There is a concern that off-site groundwater contamination could be a concern at off-site industrial and 
commercial buildings.
To satisfy the CA 725 El, we recommend a screening exercise which compares the existing 
groundwater VOC concentrations to risk-based screening levels (RBSLs) protective for indoor air. If 
the groundwater concentrations are below RBSLs, the vapor intrusion pathway is likely not significant. 
If they exceed the RBSIs, then the indoor air/vapor intrusion pathway can not be eliminated and more 
analysis is required. The additional analysis could include soil gas measurements and performing 
additional modeling using site-specific characteristics for soil properties and building parameters. If 
these procedures still do not eliminate the indoor air pathway as a concern, then the ultimate 
approach is to perform indoor air measuremenst which are designed to look at the vapor intrusion 
pathway. All of these measurements are more specific than OSHA monitoring.

Kenneth
Bardo/R5/USEPA/US
09/23/2002 11:41 AM

To rswill1@solutia.com
cc Mario Mangino/R5/USEPA/US@EPA, belinjohn@bah.com 

bcc

Richard - This is a follow-up to your question at our 9/11 meeting regarding the use of OSHA monitoring 
at the facility to address air pathway investigations required for the CA 725 environmnetal indicator (El). I 
previously sent you EPA guidance for air pathways in a 9/16 e-mail and directed you to the El web page in 
a 9/11 e-mail.



SOLUTIA - 088



Migration of Contaminated Groundwater Under Control

1.

X If yes - check here and continue with #2 below.

If no - re-evaluate existing data, or

if data are not available skip to #6 and enter“rN” (more information needed) status code.

BACKGROUND
Definition of Environmental Indicators for the RCRA Corrective Action

Definition of “Migration of Contaminated Groundwater Under Control” El

Relationship of El to Final Remedies

Duration/Applicabilitv of El Determinations

RCRA Corrective Action
Environmental Indicator (El) RCRIS code (CA750)

A positive “Migration of Contaminated Groundwater Under Control” El determination (“YE” status code) indicates 
that the migration of “contaminated” groundwater has stabilized, and that monitoring will be conducted to confirm 
that contaminated groundwater remains within the original “area of contaminated groundwater” (for all groundwater 
“contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).

Documentation of Environmental Indicator Determination
Interim Final 2/5/99

El Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information).

Environmental Indicators (El) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the 
environment. The two El developed to-date indicate the quality of the environment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An El for non-human (ecological) 
receptors is intended to be developed in the future.

While Final remedies remain the long-term objective of the RCRA Corrective Action program the El are near-term 
objectives which are currently being used as Program measures for the Government Performance and Results Act of 
1993, GPRA). The “Migration of Contaminated Groundwater Under Control” El pertains ONLY to the physical 
migration (i.e., further spread) of contaminated ground water and contaminants within groundwater (e.g., non
aqueous phase liquids or NAPLs). Achieving this El does not substitute for achieving other stabilization or final 
remedy requirements and expectations associated with sources of contamination and the need to restore, wherever 
practicable, contaminated groundwater to be suitable for its designated current and future uses.

Facility Name:
Facility Address: 
Facility EPA ID #:

Has all available relevant/significant information on known and reasonably suspected releases to the 
groundwater media, subject to RCRA Corrective Action (e.g., from Solid Waste Management Units 
(SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this El determination?

Solutia Inc.__________________________
500 Monsanto Ave., Sauget, IL 62206-1198 
ILD 000 802 702



2.

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

1 .<

SVOCs present in groundwater beneath the Solutia facility in January/May 2000 are aniline, chloroaniline, 
chlorophenol, dichlorobenzene, dichlorophenol, naphthalene, nitroaniline, nitrochlorobenzene, 
nitrobiphenyl, nitrophenol, pentachlorophenol, phenol, trichlorobenzene, and trichlorophenol. Total SVOC 
concentrations are as high as 40,000 ppm in the shallow groundwater, 1529 ppm in the middle groundwater, 
and 35 ppm in the deep groundwater. For those SVOCs having an MCL (e.g., dichlorobenzene, 
pentachlorophenol, and trichlorobenzene), the MCL is exceeded.

The following information is presented in the Description of Current 
Conditions (August 1, 2000):

“Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL 
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriate “levels” 
(appropriate for the protection of the groundwater resource and its beneficial uses).

If yes - continue after identifying key contaminants, citing appropriate “levels,” and 
referencing supporting documentation.

If no - skip to #8 and enter “YE” status code, after citing appropriate “levels,” and 
referencing supporting documentation to demonstrate that groundwater is not 
“contaminated.”

Is groundwater known or reasonably suspected to be “contaminated”' above appropriately protective 
“levels” (i.e., applicable promulgated standards, as well as other appropriate standards, guidelines, 
guidance, or criteria) from releases subject to RCRA Corrective Action, anywhere at, or from, the facility?

X

VOCs present in groundwater beneath the Solutia facility in January/May 2000 are benzene, chlorobenzene, 
1,1-dichloroethane, 1,2-dlchloroethene, ethylbenzene, methyl isobutyl ketone, 1,1,1-trichloroethane, 
toluene, vinyl chloride, and xylenes. Total VOC concentrations are as high as 1,600 ppm in the shallow 
groundwater, 680 ppm in the middle groundwater, and 9.5 ppm in the deep groundwater. Benzene and 
chlorobenzene exceed their respective MCL and benzene is present at a maximum concentration of 1600 
ppm.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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3.

X

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

Does “contaminated” groimdwater discharge into surface water bodies?4.

X If yes - continue after identifying potentially affected surface water bodies.

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

The contaminant plume is present in the shallow (20-feet thick), middle (30-feet thick), and deep (40-feet 
thick) hydrogeologic units (sand and gravel). The plume migrates approximately 3,500-feet westward to 
the Mississippi River where it discharges through sandy sediment into the surface water approximately
100-feet to 300-feet offshore (see EP A February 9, 2001 Letter). The deep hydrogeolgic unit is underlain 
by bedrock which restricts downward migration.

If yes - continue, after presenting or referencing the physical evidence (e.g., groundwater 
sampling/measurement/migration barrier data) and rationale why contaminated 
groundwater is expected to remain within the (horizontal or vertical) dimensions of the 
“existing area of groundwater contamination”^).

Has the migration of contaminated groundwater stabilized (such that contaminated groundwater is 
expected to remain within “existing area of contaminated groundwater”^ as defined by the monitoring 
locations designated at the time of this determination)?

2 “existing area of contaminated groundwater” is an area (with horizontal and vertical dimensions) that has 
been verifiably demonstrated to contain all relevant groundwater contamination for this determination, and is defined 
by designated (monitoring) locations proximate to the outer perimeter of “contamination” that can and will be 
sampled/tested in the future to physically verify that all “contaminated” groundwater remains within this area, and 
that the further migration of “contaminated” groundwater is not occurring. Reasonable allowances in the proximity 
of the monitoring locations are permissible to Incorporate formal remedy decisions (i.e., including public 
participation) allowing a limited area for natural attenuation.

U.S. EP A's February 9, 2001 letter to Solatia documents the correlation between the groundwater 
contaminant plume and the nature and extent of contamination found in Mississippi River sediment. In 
particular, aniline, benzene, chlorobenzene, 4-chloroaniline, and 1,4-dichlorobenzene are found in high

If no - skip to #7 (and enter a “YE” status code in #8, if #7 = yes) after providing an 
explanation and/or referencing documentation supporting that groundwater 
“contamination” does not enter surface water bodies.

If no (contaminated groundwater is observed or expected to migrate beyond the 
designated locations defining the “existing area of groundwater contamination”^) - skip 
to #8 and enter “NO” status code, after providing an explanation.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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concentrations in the plume and in Mississippi River sediment where the plume discharges.

5.

X

If unknown - enter “IN” status code in #8.

Rationale and Reference(s):

benzene - 1,400 ppb 
aniline - 39,000 ppb
2-choroaniline - 20,000 ppb

toluene - 700 ppb
4-chlorophenol - 300 ppb
4-chloroaniline - 25,000 ppb

If yes - skip to #7 (and enter “YE” status code in #8 if #7 = yes), after documenting: 1) 
the maximum known or reasonably suspected concentration’ of key contaminants 
discharged above their groundwater “level,” the value of the appropriate “level(s),” and if 
there is evidence that the concentrations are increasing; and 2) provide a statement of 
professional judgement/explanation (or reference documentation) supporting that the 
discharge of groundwater contaminants into the surface water is not anticipated to have 
unacceptable impacts to the receiving surface water, sediments, or eco-system.

If no - (the discharge of “contaminated” groundwater into surface water is potentially 
significant) - continue after documenting: 1) the maximum known or reasonably 
suspected concentration’ of each contaminant discharged above its groundwater “level,” 
the value of the appropriate “level(s),” and if there is evidence that the concentrations are 
increasing; and 2) for any contaminants discharging into surface water in concentrations’ 
greater than 100 times their appropriate groundwater “levels,” the estimated total amount 
(mass in kg/yr) of each of these contaminants that are being discharged (loaded) into the 
surface water body (at the time of the determination), and identify if there is evidence 
that the amount of discharging contaminants is increasing.

Is the discharge of “contaminated” groundwater into surface water likely to be “insignificant” (i.e., the 
maximum concentration’ of each contaminant discharging into surface water is less than 10 times their 
appropriate groundwater “level,” and there are no other conditions (e.g., the nature, and number, of 
discharging contaminants, or environmental setting), which significantly increase the potential for 
unacceptable impacts to surface water, sediments, or eco-systems at these concentrations)?

chlorobenzene - 11,000 ppb 
phenol - 8,100 ppb
3-choroaniline - 25,000 ppb

As measured in groundwater prior to entry to the groundwater-surface water/sediment interaction (e.g., 
hyporheic) zone.

Solatia also identified the presence of chlorobenzenes, chorophenols, chloroaniline, nitrobenzene, benzene, 
phenol, ethylbenzene, toluene, and xylenes in the surface water column approximately 2-feet above the 
riverbed where the plume discharges {Focused Feas ability Study, Volume 1, Interim Groundwater Remedy, 
March 31, 2002). These same constituents are present in wells monitoring the groundwater contaminant 
plume.

Monitoring wells along the east bank of the Mississippi River that monitor the plume before it discharges 
to the river have significant concentrations of VOCs and SVOCs (see U.S. EP A February 9, 2001 letter). 
Constituents present and their maximum concentration in May 2000 are:

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (£1) RCRIS code (CA750) 
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6.

X

If unknown - skip to 8 and enter “IN” status code.

* Note, because areas of inflowing groundwater can be critical habitats (e.g., nurseries or thermal refugia) 
for many species, appropriate specialist (e.g., ecologist) should be included in management decisions that could 
eliminate these areas by significantly altering or reversing groundwater flow pathways near surface water bodies.

For constituents with MCLs, their concentration exceeds the MCL by 280 times for benzene and 110 times 
for chlorobenzene.

Solutia estimates that up to 1.5 million pounds of VOCs and SVOCs may be discharging to the Mississippi 
River from the contaminant plume each year {Mass Containment Study, June 20, 2001}.

The understanding of the impacts of contaminated groundwater discharges into surface water bodies is a 
rapidly developing field and reviewers are encouraged to look to the latest guidance for the appropriate methods and 
scale of demonstration to be reasonably certain that discharges are not causing currently unacceptable impacts to the 
surface waters, sediments or eco-systems.

Can the discharge of “contaminated” groundwater into surface water be shown to be “currently 
acceptable” (i.e., not cause impacts to surface water, sediments or eco-systems that should not be allowed 
to continue until a final remedy decision can be made and implemented'*)?

If no - (the discharge of “contaminated” groundwater can not be shown to be “currently 
acceptable”) - skip to #8 and enter “NO” status code, after documenting the currently 
unacceptable impacts to the surface water body, sediments, and/or eco-systems.

If yes - continue after either: 1) identifying the Final Remedy decision incorporating 
these conditions, or other site-specific criteria (developed for the protection of the site’s 
surface water, sediments, and eco-systems), and referencing supporting documentation 
demonstrating that these criteria are not exceeded by the discharging groundwater; OR 
2) providing or referencing an interim-assessment,’ appropriate to the potential for 
Impact, that shows the discharge of groundwater contaminants into the surface water is 
(in the opinion of a trained specialists, including ecologist) adequately protective of 
receiving surface water, sediments, and eco-systems, until such time when a full 
assessment and final remedy decision can be made. Factors which should be considered 
in the interim-assessment (where appropriate to help identify the impact associated with 
discharging groundwater) include: surface water body size, flow, 
use/classificatlon/habitats and contaminant loading limits, other sources of surface 
water/sediment contamination, surface water and sediment sample results and 
comparisons to available and appropriate surface water and sediment “levels,” as well as 
any other factors, such as effects on ecological receptors (e.g., via bio-assays/benthic 
surveys or site-specific ecological Risk Assessments), that the overseeing regulatory 
agency would deem appropriate for making the El determination.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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Rationale and Reference(s):

7.

If no - enter “NO” status code in #8.

If unknown - enter “IN” status code in #8.

Rationale and Reference(s):

Will groundwater monitoring/measurement data (and surface water/sediment/ecological data, as 
necessary) be collected in the future to verify that contaminated groundwater has remained within the 
horizontal (or vertical, as necessary) dimensions of the “existing area of contaminated groundwater?”

Solatia submitted an Ecological Risk Assessment to U.S. EPA on June 1, 2001. The assessment evaluated 
the impact of site-related contaminants in groundwater on the aquatic habitat in the Mississippi River. The 
assessment concluded that contaminants in groundwater discharging to the Mississippi River pose a risk to 
fish and invertebrates. Significant toxicity and risk for fish and invertebrates was associated with 
contaminated sediment and surface water from the Solutia facility.

If yes - continue after providing or citing documentation for planned activities or future 
sampling/measurement events. Specifically identify the well/measurement locations 
which will be tested in the future to verify the expectation (identified in #3) that 
groundwater contamination will not be migrating horizontally (or vertically, as 
necessary) beyond the “existing area of groundwater contamination.”

In order to address these impacts to surface water, sediments, and the river ecosystem, Solutia was issued 
an Administrative Order for Remedial Design and Interim Remedial Action on September 30,2002. The 
Order requires that a 3,500-foot long “U”-shaped, fully penetrating, jet grout barrier be installed across the 
contaminant plume along the east bank of the Mississippi River. Contaminated groundwater will be 
captured and routed to the local POTW where it will be treated and discharged to the river.

The interim groundwater remedy will abate the release of contaminated groundwater to the Mississippi 
River which currently has an estimated loading of approximately 1.5 million pounds of hazardous 
constituents per year. The interim groundwater remedy must be fully constructed by July 1, 2003. This 
remedy is necessary in order to cut-off the discharge of contaminated groundwater into surface water and 
meet the requirement for “currently acceptable” above.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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8.

X NO - Unacceptable migration of contaminated groundwater is observed or expected.

IN - More information is needed to make a determination.

10/16/02Date

Supervisor

Locations where References may be found:

RCRA 7“’ Floor File room - Administrative Record for RCRA 3008(h) Consent Order.

Contact telephone and e-mail numbers

Check the appropriate RCRIS status codes for the Migration of Contaminated Groundwater Under Control 
El (event code CA750), and obtain Supervisor (or appropriate Manager) signature and date on the El 
determination below (attach appropriate supporting documentation as well as a map of the facility).

YE - Yes, “Migration of Contaminated Groundwater Under Control” has been 
verified. Based on a review of the information contained in this El 
determination, it has been determined that the “Migration of Contaminated 
Groundwater” is “Under Control” at the Solutia Inc. facility, EPA ID Number 
ILD 000 802 702, located at Sauget, Illinois. Specifically, this determination 
indicates that the migration of “contaminated” groundwater is under control, and 
that monitoring will be conducted to confirm that contaminated groundwater 
remains within the “existing area of contaminated groundwater” This 
determination will be re-evaluated when the Agency becomes aware of 
significant changes at the facility.

(name) 
(phone #) 
(e-mail)

Kenneth S. Bardo_____
(312) 886-7566_______
bardo.kenneth@epa.gov

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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Kenneth S. Bardo
Epyironmental Scientist

I M/\
(signature) , 
(print) / George iftamp^ 
(title) Section Chief ~
(EPA Region or State) Region 5

Completed by (signature) 
(print) 
(title)

-■ Date /O - I ft' W.



Current Human Exposures Under Control

1.

X If yes - check here and continue with #2 below.

If no - re-evaluate existing data, or

if data are not available skip to #6 and enter“IN” (more information needed) status code.

BACKGROUND
Definition of Environmental Indicators (for the RCRA Corrective Action)

Definition of “Current Human Exposures Under Control” El

Relationship of El to Final Remedies

Duration / Applicability of El Determinations

RCRA Corrective Action
Environmental Indicator (El) RCRIS code (CA725)

Environmental Indicators (El) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the 
environment. The two El developed to-date indicate the quality of the environment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An El for non-human (ecological) 
receptors is intended to be developed in the future.

Documentation of Environmental Indicator Determination
Interim Final 2/5/99

Facility Name:
Facility Address: 
Facility EPA ID #:

While Final remedies remain the long-term objective of the RCRA Corrective Action program the El are near-term 
objectives which are currently being used as Program measures for the Government Performance and Results Act of 
1993, GPRA). The “Current Human Exposures Under Control” El are for reasonably expected human exposures 
under current land- and groundwater-use conditions ONLY, and do not consider potential future land- or 
groundwater-use conditions or ecological receptors. The RCRA Corrective Action program’s overall mission to 
protect human health and the environment requires that Final remedies address these issues (i.e., potential future 
human exposure scenarios, future land and groundwater uses, and ecological receptors).

A positive “Current Human Exposures Under Control” El determination (“YE” status code) indicates that there are 
no “unacceptable” human exposures to “contamination” (i.e., contaminants in concentrations in excess of 
appropriate risk-based levels) that can be reasonably expected under current land- and groundwater-use conditions 
(for all “contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).

El Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information).

Has all available relevant/significant information on known and reasonably suspected releases to soil, 
groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g., from Solid Waste 
Management Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in 
this El determination?

Solutia Inc.__________________________
500 Monsanto Ave., Sauget, IL 62206-1198 
ILD 000 802 702



2.

No 2
Groundwater

Air (indoors)’ X

X
X

Sediment X

X

X

X

If unknown (for any media) - skip to #6 and enter “IN” status code.

Rationale and Reference(s);

i«,‘Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL 
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriately protective 
risk-based “levels” (for the media, that identify risks within the acceptable risk range).

If yes (for any media) - continue after identifying key contaminants in each 
“contaminated” medium, citing appropriate “levels” (or provide an explanation for the 
determination that the medium could pose an unacceptable risk), and referencing 
supporting documentation.

Yes
X

Approximately 70% (52 of 76) soil boring sample locations from closure investigations have significant 
organic contamination at some depth (Description of Current Conditions, August 1, 2000, Appendices 16 
and 17, and Figure 20). Closure investigations show that the Illinois EPA Tier 1 TACO Industrial Criteria 
are exceeded in surface (O' - 3') and subsurface (3' - 10') soils at 34 boring locations for:

Surface Soil (e.g., <2 ft) 
Surface Water

Rationale / Key Contaminants 
Benzene, chlorobenzene, dichlorobenzene, 
pentachlorophenol, and trichlorobenzene. 

Benzene, chlorobenzene, dichlorobenzene, and 
trichlorobenzene

Benzene, chlorobenzene, PCBs, and trichlorobenzene 
Note: Contamination in Mississippi River from 

groundwater discharge but only an ecological risk. 
Note: Contamination in Mississippi River from 

groundwater discharge but only an ecological risk. 
Benzene, chlorobenzene, dichlorobenzene, PCBs, and 

trichlorobenzene
Potentially the same as air (indoors)

2 Recent evidence (from the Colorado Dept, of Public Health and Environment, and others) suggest that 
unacceptable indoor air concentrations are more common in strucmres above groundwater with volatile contaminants 
than previously believed. This is a rapidly developing field and reviewers are encouraged to look to the latest 
guidance for the appropriate methods and scale of demonstration necessary to be reasonably certain that indoor air 
(in structures located above (and adjacent to) groundwater with volatile contaminants) does not present unacceptable 
risks.

Are groundwater, soil, surface water, sediments, or air media known or reasonably suspected to be 
“contaminated”' above appropriately protective risk-based “levels” (applicable promulgated standards, as 
well as other appropriate standards, guidelines, guidance, or criteria) from releases subject to RCRA 
Corrective Action (from SWMUs, RUs or AOCs)?

If no (for all media) - skip to #6, and enter “YE,” status code after providing or citing 
appropriate “levels,” and referencing sufficient supporting documentation demonstrating 
that these “levels” are not exceeded.

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725) 
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Subsurface Soil (e.g., 
>2 ft)
Air (outdoors)



PCBs - ingestion exposure route for industrial/commercial and construction worker scenario.

3.

Summary Exposure Pathway Evaluation Table

Potential Human Receptors (Under Current Conditions)

Yes

No No

No Yes No No

Instructions for Summary Exposure Pathway Evaluation Table:

’ Indirect Pathway/Receptor (e.g., vegetables, fruits, crops, meat and dairy products, fish, shellfish, etc.)

1,2,4-trichlorobenzene - industrial exposure route for industrial/commercial and construction worker 
scenario and ingestion exposure route for construction worker scenario.

Are there complete pathways between “contamination” and human receptors such that exposures can be 
reasonably expected under the current (land- and groundwater-use) conditions?

benzene - inhalation exposure route for industrial/commercial and construction worker scenario and 
ingestion exposure route for industrial/commercial scenario.

chlorobenzene - inhalation exposure route for industrial/commercial and construction worker scenario and 
ingestion exposure route for construction worker scenario.

1,2- and 1,4-dichlorobenzene - inhalation exposure route for Industrial/commercial and construction 
worker scenario.

Note: In order to focus the evaluation to the most probable combinations some potential “Contaminated” 
Media - Human Receptor combinations (Pathways) do not have check spaces (“ ”). While these 
combinations may not be probable in most situations they may be possible in some settings and should be

Groundwater concentrations of benzene and chlorobenzene are as high as 45 ppm and 350 ppm 
respectively (Description of Current Conditions, August 1, 2000), in the water table immediately beneath 
buildings at the facility which substantially exceed primary and secondary screening criteria provided in 
EPA’s draft Vapor Intrusion Guidance dated 10/23/01. The facility is typically underlain by up to 8-feet of 
gravel/cinder fill overlying a silty sand. Benzene and chlorobenzene are present in the coarse fill material 
and the water table seasonally rises into the fill.

2. enter “yes” or “no” for potential “completeness” under each “Contaminated” Media - Human 
Receptor combination (Pathway).

No
No

Workers
No
Yes
Yes Yes

Yes
Yes

Day-Care Construction Trespassers
No
No
No

“Contaminated” Media
Groundwater
Air (indoors)
Soil (surface, e.g., <2 ft)
Soil (subsurface e.g., >2 ft)
Air (outdoors)

1. Strike-out specific Media including Human Receptors’ spaces for Media which are not 
“contaminated” as identified in #2 above.

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725)

Page 3

Residents
No
No
No

Recreation Food’ 
No



added as necessary.

X

Rationale and Reference(s):

4.

If yes (pathways are complete for any “Contaminated” Media - Human Receptor 
combination) - continue after providing supporting explanation.

If no (pathways are not complete for any contaminated media-receptor combination) - 
skip to #6, and enter ”YE” status code, after explaining and/or referencing condition(s) 
in-place, whether natural or man-made, preventing a complete exposure pathway from 
each contaminated medium (e.g., use optional Pathway Evaluation Work Sheet to 
analyze major pathways).

The water table is seasonally present within the upper 10-feet of fill/soil beneath the facility and 
contaminants in groundwater may further impact construction workers. Parts of the facility are not covered 
with asphalt or concrete and there is a complete pathway to contaminated surface soil for on-site industrial 
workers. Industrial workers are in buildings overlying areas where significant soil and groundwater 
contamination exists that exceeds primary and secondary screening criteria {Draft EP A Vapor Intrusion 
Guidance. 10/23/01).

** If there is any question on whether the identified exposures are “significant” (i.e., potentially 
“unacceptable”) consult a human health Risk Assessment specialist with appropriate education, training and 
experience.

Historical data presented in the Description of Current Conditions (August 1, 2000) shows that 
concentrations of organic contaminants such as benzene, chlorobenzene, dichlorobenzene, 
trichlorobenzene, and PCBs are significantly high in groundwater and/or soils and exceed screening criteria 
for industrial and construction workers. Maximum concentrations in soil are: benzene (640 ppm), 
chlorobenzene (7900 ppm), dichlorobenzene (4000 ppm), trichlorobenzene (7200 ppm), and PCBs (9200 
ppm). Maximum concentrations in shallow groundwater are: benzene (1600 ppm), chlorobenzene (350 
ppm), dichlorobenzene (40,000 ppm), and trichlorobenzene (8 ppm).

If unknown (for any “Contaminated” Media - Human Receptor combination) - skip to #6 
and enter “IN” status code.

If no (exposures can not be reasonably expected to be significant (i.e., potentially 
“unacceptable”) for any complete exposure pathway) - skip to #6 and enter “YE” status 
code after explaining and/or referencing documentation justifying why the exposures 
(from each of the complete pathways) to “contamination” (identified in #3) are not 
expected to be “significant.”

Can the exposures from any of the complete pathways identified in #3 be reasonably expected to be 
“significant”'* (i.e., potentially “unacceptable” because exposures can be reasonably expected to be: 1) 
greater in magnitude (intensity, frequency and/or duration) than assumed in the derivation of the acceptable 
“levels” (used to identify the “contamination”); or 2) the combination of exposure magnitude (perhaps 
even though low) and contaminant concentrations (which may be substantially above the acceptable 
“levels”) could result in greater than acceptable risks)?

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725) 

Page 4



X

If unknown (for any complete pathway) - skip to #6 and enter “IN” status code

Rationale and Reference(s):

Can the “significant” exposures (identified in #4) be shown to be within acceptable limits?5.

X

Rationale and Reference(s):

• 41.

If unknown (for any potentially “unacceptable” exposure) - continue and enter “IN” 
status code

If yes (all “significant” exposures have been shown to be within acceptable limits) - 
continue and enter “YE” after summarizing and referencing documentation justifying 
why all “significant” exposures to “contamination” are within acceptable limits (e.g., a 
site-specific Human Health Risk Assessment).

If yes (exposures could be reasonably expected to be “significant” (i.e., potentially 
“unacceptable”) for any complete exposure pathway) - continue after providing a 
description (of each potentially “unacceptable” exposure pathway) and explaining and/or 
referencing documentation justifying why the exposures (from each of the remaining 
complete pathways) to “contamination” (identified in #3) are not expected to be 
“significant.”

If no (there are current exposures that can be reasonably expected to be “unacceptable”)- 
continue and enter “NO” status code after providing a description of each potentially 
“unacceptable” exposure.

Based on screening criteria for soil and air, and contaminant concentrations in soil and groundwater as 
described above, current exposures are reasonably expected to be “unacceptable”. Interim corrective 
measures are likely required to eliminate pathways and significant exposure to industrial and construction 
workers at the Solutia facility from benzene compounds and PCBs.

Exposure to contaminated soil, groundwater, and air is potentially “unacceptable” to industrial and 
construction workers. Historical data (Description of Current Conditions, August 1, 2000) shows that 
concentrations of benzene compounds significantly exceed industrial screening criteria for soils (lEPA 
TACO) and air (Draft EP A Vapor Intrusion Guidance). Concentrations of PCBs significantly exceed 
industrial screening criteria for soils (lEPA TACO). No interim corrective measures have been performed 
to eliminate all industrial exposures for complete pathways. Further investigations and assessments are 
also necessary to delineate the full nature and extent of contamination that results in potentially 
“unacceptable” exposures. The Consent Order requires that Solutia demonstrate that current human 
exposures are under control by January 1,2004.

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725) 

Page 5



6.

X NO - “Current Human Exposures” are NOT “Under Control.”

IN - More information is needed to make a determination.

10/16/02Date

Date 10 - (C-Supervisor

Locations where References may be found:

RCRA T* Floor File Room - Administrative Record for RCRA 3008(h) Consent Order

Contact telephone and e-mail numbers

(name) 
(phone #) 
(e-mail)

FINAL Note: The Human Exposures El is a Qualitative Screening of exposures and the 
DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE USED AS THE SOLE BASIS FOR RESTRICTING THE 
SCOPE OF MORE DETAILED (E.G., SITE-SPECIFIC) ASSESSMENTS OF RISK.

Check the appropriate RCRIS status codes for the Current Human Exposures Under Control El event code 
(CA725), and obtain Supervisor (or appropriate Manager) signature and date on the El determination 
below (and attach appropriate supporting documentation as well as a map of the facility):

YE - Yes, “Current Human Exposures Under Control” has been verified. Based on a 
review of the information contained in this El Determination, “Current Human 
Exposures” are expected to be “Under Control” at the Solutia Inc. facility, EPA ID # ILD 
000 802 702, located at Sauget, Illinois under current and reasonably expected 
conditions. This determination will be re-evaluated when the Agency/State becomes 
aware of significant changes at the facility.

Kenneth S. Bardo_____
(312) 886-7566_______
bardo.kenneth@epa.gov

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725) 

Page 6

Kenneth S. Bardo_____
Ep)i^ironmental. Scientist

Completed by (signature)
(print) 
(title)

(signature)
(print) j Cjeorge l/am|/er 
(title) / Section Chief 
(EPA Region or State) EPA Region 5
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October 29, 2002

Dear Mr. Bardo,

Sincerely,

SOLUTI A

- lUfi

Enclosed you will find four copies of the Conceptual Site Model developed for 
Solutia’s William G. Krummrich facility to support the Environmental Indicator 
evaluation for human health (CA-725).

If you have any questions or concerns after your review of this information, 
please call.

Re: Solutia, Inc. W.G. Krummrich Plant - Conceptual Site Model for the Human
Health Environmental Indicator

Robert J. Hiller
Project Manager
Soluita - W.G. Krummrich Plant

Mr. Kenneth Bardo
U.S. EPA, Region V
Corrective Action Section
Enforcement and Compliance Assurance Branch
DE-J9
77 West Jackson Boulevard
Chicago, IL 60604-3507

• Applied Chemistry, Creative Solutions

Solutia Inc.
W.G. Krummrich Plant

500 Monsanto Avenue 

Sauget, Illinois 62206-1198 

7e/618-271-5835
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Solutia W.G. Krummrich Facility
Sauget, Illinois

Conceptual Site Model
To Support

RCRA Environmental Indicators Evaluation
Current Human Exposures Under Control (CA-725)

This Conceptual Site Model (CSM) has been developed for the Solutia W.G. Krummrich 
facility to support the Environmental Indicator (El) evaluation for human health (Current 
Human Exposures Under Control [CA-725]). The Solutia W.G. Krummrich facility is 
located in the Village of Sauget, Illinois. The facility and surrounding areas are highly 
industrialized, and have been so since the early 1900s. The area is zoned 
commercial/industrial and it is reasonably expected that these areas will continue as such 
for the foreseeable future.
The CSM, graphically depicted in Figure 1, identifies the potentially complete exposure 
pathways and the sources and mechanisms by which a human receptor might be exposed. 
The CSM reflects current use scenarios; future use scenarios are not considered for El 
evaluations. The CSM helps in the identification of data needs for completion of the El 
evaluation.
Constituents from historic releases at the facility have impacted surface and subsurface 
soils and, in some cases, have leached to groundwater. Volatile organic compounds 
(VOCs) present in soils and shallow groundwater may volatilize into outdoor air and may 
infiltrate into indoor air in overlying buildings. Groundwater is not used as a source of 
process or potable water in the area, and its use as a potable supply is prohibited by 
ordinance in the Village of Sauget. The Mississippi River is the primary discharge 
feature for groundwater in the area. Constituents in groundwater discharging to the river 
may pose a concern for ecological receptors.
Human receptors potentially affected by these releases are described in the following 
paragraphs. For consistency, the receptor groups are those identified in Question 3 of the 
El form.

Workers
The primary human receptors of concern are site workers, and as such, are the focus of 
the discussion below. However, offsite workers will be evaluated where there is a 
possibility of excavation and contact with affected groundwater or inhalation of 
volatilized vapors from underlying soil and/or groundwater.
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Volatilization from groundwater will be evaluated for areas of the facility where groundwater is present 
at depths to approximately 30 ft.

• Construction/Utility Worker
The construction/utility worker will be evaluated for potential exposure to constituents in 
surface and subsurface soils to depths of approximately 15 ft below ground surface (bgs). 
This is typically the maximum depth of utilities at the facility that could require 
maintenance. Additionally, in areas of the facility where groundwater is present at these 
depths, the construction/utility worker will be evaluated for potential contact with 
constituents in shallow groundwater. Exposure to the construction/utility worker could 
occur through:

• Incidental ingestion and inhalation of, and dermal contact with, constituents 
present in surface and subsurface soil, and groundwater.

• Indoor Worker
There are only a few buildings at the facility that have basements. In addition, most 
buildings routinely occupied by workers, e.g., control rooms, are under positive pressure 
conditions that minimize or prevent accumulation of vapors. However, to address the 
few areas not as described above, the indoor site worker will be evaluated for potential 
exposure to constituents volatilized from surface and subsurface soil and groundwater.

• Outdoor Worker
Most of the facility areas are covered and/or there are exposure controls in place (e.g., 
excavation permit policy) to minimize or prevent exposure. The outdoor worker will be 
evaluated for potential exposure to constituents present in soil and groundwater as 
described below. Exposure to the outdoor worker could occur through:

• Incidental ingestion and inhalation of, and dermal contact with, constituents 
present in surface soil; and

• Inhalation of constituents volatilized from surface and subsurface soils and 
groundwaterV

Trespasser
Trespassers are not receptors of concern for this El, based on current exposure conditions 
at the facility. The site properties are fenced and there is 24 hr/day security (including 
video surveillance and routine patrols). There are no special land features that would 
cause the facility to be attractive to trespassers. The Mississippi River in the area is 
primarily used for barge staging and loading/unloading, and is otherwise not conducive to 
human activities.
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Summary of Data Needs to Complete El Evaluation
A significant amount of soil and groundwater data exist for the facility, and these data are 
summarized in the Description of Current Conditions (DOCC) report (Solutia, 2000). 
These data will be reviewed in the context of this CSM, the El guidance, and Agency 
input, and data gaps will be identified and plans developed to acquire the necessary data. 
At this time, Solutia believes that additional data are needed to evaluate potentially 
complete soil and air (primarily indoor) pathways.

Residential
Residential receptors do not pose a concern for the purposes of this El. The closest 
residential areas are at least 1/2 mile from the facility boundaries. This area is 
hydraulically upgradient from the facility. Residential areas are not located above an area 
of known groundwater impact, and local ordinance prohibits installation of water wells 
for potable uses.

Day Care
Receptors in Day Care facilities do not pose a concern for the purposes of this EL The 
nearest day care facilities are over 1.5 miles from the facility, and would not be affected 
by historical releases from the facility. They are not located above an area of known 
groundwater impact, and local ordinance prohibits installation of water wells for potable 
uses.

Recreation
The nearest park is over 1/4 mile from the facility. Although there are general recreation 
activities in the river, under current conditions, humans are not receptors of concern. The 
river bank is steep and rip-rap covered, and the current is swift along the shoreline. The 
area is primarily used for barge staging and loading/unloading, and is otherwise not 
conducive to human activities.

Food
Food crops (commercial scale) are not grown in this area. Recreational fishing in the 
Mississippi River is limited, but can occur. Potential indirect exposure to humans via 
consumption of fish will be evaluated.
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For the constnwtionAitility worker, there is no construction currently planned 
or anticipated, however this pathway could be complete in the near future (e.g^ 
excavation to repair a broken water line), and as such is considered a potential 
“current” scenario for this El.
The construction/utility worker will be evaluated for potential contact with 
constiments in groundwater for areas of the plant where groundwater is present 
at depths less than 15 ft.
The potential for indirect exposure to humans via consumption of fish will be 
evaluated.
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Kenneth Bardo
11/18/02 10:38 AM

Solutia CSM Comments.

To: rjhilll@solutia.com, rswilll@solutia.com 
cc: belinjohn@bah.com

Subject: Solutia Coneptual Site Model

Gentlemen - Attached are EPA comments on the Conceptual Site Model that was sent on 
10/29/02. Will you still be providing the Field Sampling and Analysis Plan in mid-November? If 
we receive it soon, we would like to visit the site in early-december (maybe Dec. 2 and 3). - Ken



General Comment

Specific Comments

Historical groundwater data has identified a significant groundwater volatile organic 
contaminant plume at the facility. The offsite extent of the plume has not been fully defined 
but groundwater is known to flow westward into the Mississippi River. Therefore, offsite 
industrial/commercial workers located down and side gradient of the Solutia facility may be 
potentially exposed to volatilized vapors from underlying groundwater. Thus, 
industrial/commercial offsite workers should be considered as potential receptors and 
should be evaluated.

Alternatively, the CSM could reference the necessary background information from specific 
sections of the Description of Current Conditions Report (Solutia, 2000) or the CSM can be 
included in the upcoming Field Sampling and Analysis Plan, which should contain 
descriptions of the environmental setting, surrounding land use, and impacted media.

The first three paragraphs on Page 1 of the Conceptual Site Model (CSM) discuss the land 
use surrounding the Solutia facility and indicate that historic releases from the facility have 
impacted surface soils, subsurface soils, and groundwater. This description does not provide 
sufficient detail regarding the environmental setting including surrounding land use, and does 
not properly summarize the sources, contaminants, release mechanisms, and impacted media 
at the facility.

The CSM should be revised to include a discussion of the environmental setting, including 
an expanded discussion of the surrounding land use, the geology and hydrogeology of the 
area, and any potentially impacted surface water bodies. For example, a brief description of 
the groundwater characteristics (e.g., flow direction, depth to groundwater, velocity) and 
sources and the extent of groundwater contamination should be included. Finally, the CSM 
should summarize the impacted media, including the areas of soil and groundwater 
contamination, as well as provide a general description of the magnitude of contamination at 
each impacted area throughout the facility. Maps and figures showing areas of impacted soil 
and groundwater, concentration isopleths, site buildings, and surrounding land would be 
helpfill to provide the necessary background information to determine complete exposure 
pathways and potentially exposed receptors.

Workers, page 1: The discussion states that offsite workers will be evaluated where there is a 
possibility of excavation and contact with affected groundwater or inhalation of volatilized 
vapors from underlying soil and/or groundwater. However, Figure 1 does not specifically 
identify the offsite worker receptor.

EPA COMMENTS ON SOLUTIA CONCEPTUAL SITE MODEL 
SUBMITTED OCTOBER 29, 2002
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Recreation, page 3: The discussion indicates that the Mississippi River is used by human 
receptors for general recreation activities; however, under current conditions humans are not 
receptors of concern. This is an apparent contradiction. If human receptors use the 
Mississippi River for general recreational activities, there is the potential for human

Trespasser, page 2: The discussion indicates that due to fencing and 24-hour/day security 
(including video surveillance and routine patrols), a trespassing youth is not a receptor of 
concern at the facility. The discussion provided is insufficient to justify elimination of 
the trespasser receptor. Given that Lot F is located outside of the facility grounds and that 
access to the area of the Mississippi River impacted by the groundwater discharge cannot be 
controlled, it appears that the trespasser has the potential to be exposed to site-related 
contaminants. Thus, a trespasser should be considered as a potential receptor and should be 
evaluated.

Outdoor Worker, page 2: Footnote #1 states that volatilization will be evaluated for areas of 
the facility where groundwater is present at depths to approximately 30-feet. Groundwater 
levels at the facility experience seasonal fluctuations but generally can be encountered within 
30-feet and often at a more shallow depth. The fluctuating water table also is expected to 
leave a contaminant smear zone in the shallow hydrogeologic unit (gray silty sand and silty 
clay). Therefore, volatilization should be evaluated for the entire facility and for potential 
offsite receptors, where necessary.

Residential, page 3: The discussion states that a local ordinance prohibits installation of 
water wells for potable uses. As a result, the CSM concludes that exposure to contaminated 
groundwater via drinking water is an incomplete exposure pathway. The local ordinance is 
acceptable as an institutional control to prevent exposure to groundwater as potable water 
under current conditions and to satisfy the CA 725 requirements. However, in the future it 
win be necessary to comply with Illinois Environmental Protection Agency (lEPA) policy as 
outlined in Section 742.1015 of the State of Illinois Tiered Approach to Corrective Action 
Objectives (TACO). This section of TACO provides specific direction regarding the use of 
institutional controls, specifically local ordinances, to limit exposure pathways. To ensure 
that exposure to contaminated groundwater via ingestion of drinking water is incomplete 
under current and future land use scenarios, Solutia will need to submit a request for 
approval of a local ordinance as an institutional control to lEPA. Until lEPA has approved 
Solutia's request, exposure to contaminated groundwater via drinking water will remain a 
complete exposure pathway under future land use scenarios.

While it is understood that an interim corrective measure (i.e., barrier wall and extraction well 
system) will be implemented to prevent future discharge of groundwater contaminants to the 
Mississippi River, the CSM should reflect current and future exposures. In the future, when 
the interim corrective measure has been successfially implemented, it may be appropriate to 
eliminate the trespasser exposure scenario; however, under current conditions, a trespasser is 
a viable receptor.
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exposures and complete exposure pathways. Therefore, exposure to contaminants in the 
Mississippi River by a recreational receptor should be considered a complete exposure 
pathway in the CSM. Alternatively, Solutia should provide detailed justification for excluding 
a recreational receptor from the CSM.

Figure 1, Site Conceptual Exposure Model, page 4: Based on the information provided in 
response to the Specific Comments above. Figure 1 should be revised to include additional 
receptors/exposure pathways (i.e., trespasser exposed to soil via ingestion and dermal 
contact; recreationist exposed to contaminated surface water and sediment via ingestion and 
dermal contact; offsite workers exposed to volatilized vapors via inhalation).

Footnote #3 indicates that indirect exposure to humans via consumption of contaminated 
fish will be evaluated; however, this exposure route is not included in Figure 1. As a result, it 
is unclear if this exposure route will be evaluated for a recreator, a resident, or both 
receptors. Revise Figure 1 to display fish as a potential source medium and ingestion as an 
exposure route.

The CSM graphic presented in Figure 1 displays a primary source with a primary release (i.e., 
leaks and mixing/leaching) and a secondary source (i.e., subsurface soils) and shows all 
exposure routes to receptors from the secondary source. Thus, Figure 1 shows inhalation 
for an indoor worker as an exposure route from soil, rather than from air. Revise Figure 1 to 
show the secondary release mechanisms (e.g., volatilization or particulate emission) and the 
tertiary source (i.e., air) for the inhalation pathway.
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me
Customer-Focused Solutions

December 12, 2002

Re:

Dear Mr. Bardo:

Sincerely,

3

cc: Michael Ribordy, USEPA
Jim Moore, lEPA
Gina Search, lEPA
John Belin, Booz Allen & Hamilton
Linda Tape, Husch Eppenberger 
Bruce Yare, Solutia
Richard Williams, Solutia

Air Sampling and Analysis Plans 
Solutia W. G. Krummrich Plant 
Sauget, Illinois

Solutia looks forward to receiving your comments on the attached plans and to discussing them 
with you during your site visit on December 16 and 17, 2002. If you have any questions, please 
call Richard Williams at the Krummrich Plant (618) 482-6340.

On behalf of Solutia Inc., TRC is pleased to submit the attached copies of Project Plans 
describing the air sampling and analyses that Solutia proposes to undertake at its W. G. 
Krummrich Plant in the near future. Based on a draft Conceptual Site Model (CSM) developed 
by Solutia, the two media that appear to require investigation to determine if either poses current 
health risks are soils and indoor air. The attached Project Plans, which include a Field Sampling 
Plan, a Quality Assurance Project Plan, and a Health and Safety Plan, describe the scope of the 
proposed air investigation. A separate, but similar, set of plans that describe the proposed soil 
investigation program were submitted to you on November 25, 2002.

Mr. Ken Bardo
RCRA Division
U. S. Environmental Protection Agency, Region 5
77 West Jackson Boulevard
Chicago, IL 60604

5 Waterside Crossing • Windsor, Connecticut 06095-1563 
Telephone 860-298-9692 • Fax 860-298-6399

Gale F. Hoffnagle M
Senior Vice President and Technical Director

TRC ENVIRONMENTAL CORPORATION

F.Hofl
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Field Sampling Plan
Solutia WGK HEEI Air Investigation

Revision 0
12/12/02

INTRODUCTION
Solutia, Inc. (Solutia) is undertaking an air quality sampling program at its W.G. 

Krummrich Plant in Sauget, Illinois to facilitate the completion of the Resource Conservation 
and Recovery Act (RCRA) Human Exposure Environmental Indicators (El) Report (CA-725).

A Site Sampling Plan (SSP) was previously developed and included in the “Description 
of Current Conditions Report” (DOCC) Report dated August 1, 2000 (Solutia, 2000). The 
DOCC report was prepared in accordance with Section VI of the Administrative Order on 
consent (EPA Docket R8H-5-00-003, dated May 26, 2000) (Order). The SSP addresses the 
collection of surface water, groundwater, and soil samples. EPA has indicated that the inhalation 
exposure pathway should also be addressed. Measurements of soil vapor emissions are intended 
to delineate the inhalation exposure pathway. This Field Sampling Plan (FSP) has been prepared 
to facilitate this air auditing sampling objective. To accomplish this objective, and in accordance 
with the Order, a field Sampling Plan, Quality Assurance Project Plan (QAPP), and Health and 
Safety Plan (HASP) have been prepared to address soil vapor sampling.

Background information with respect to the Krummrich Plant is provided in the DOCC 
Report.

j



2.0

2-1

Field Sampling Plan
Solatia WGK HEEI Air Investigation

Revision 0
12/12/02

PROJECT SCOPE AND OBJECTIVES
The purpose of the FSP is to perform sir quality sampling at the Krummrich Plant to 

gather enough data for the completion of the El Report for human exposures. Collected data will 
be used to prepare a Human Health Risk Assessment (HHRA) to help support the El report 
conclusions.

In November 2002, Solatia transmitted to USEPA a draft Conceptual Site Model (CSM) 
for the site. The CSM was developed to support the El evaluation for human exposures and 
identifies the potentially complete exposure pathways and the sources and mechanisms by which 
human receptors may be exposed. Thus, the GSM helps identify data needs for completion of 
the El evaluation. At the time of submission of this FSP, EPA had supplied comments on the 
draft CSM. These comments are being reviewed and will be addresses in a revised CSM which 
will be submitted to EPA. However, the comments have been taken into account in designing 
the sampling program presented in this plan. The draft CSM is included in Appendix A. The 
EPA concluded that additional data are needed to evaluate the air pathways. This FSP describes 
the scope of work to gather the necessary air quality data.

TRC proposes to evaluate the potential for air to be an issue by measuring ambient 
concentrations in soil vapor in areas above elevated volatile organic compound (VOC) 
concentrations in groundwater. These data, together with existing data generated during the 
plant’s occupational health and industrial hygiene monitoring program, will be compared with 
appropriate screening levels. The comparison will be used to determine if any potentially 
unacceptable occupational exposures may exist and, if so, the scope of any additional 
investigations required to determine if these risks actually exist. Consistent with the recently 
published USEPA Draft Supplemental Guidance “For Evaluating the Vapor Intrusion to Indoor 
Air Pathway” (Federal Register, November 29, 2002, Volume 67, Number 230, page 71169- 
71172), TRC proposes to use OSHA PELs as screening levels for the constituents of concern.

It is anticipated that these samples will be gathered at locations consistent with the 
simultaneous soil sampling conducted by URS in areas where the existing groundwater data 
show high concentrations of VOCs.
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This plan shows the details of soil vapor sampling. It is estimated that the field investigation, 
laboratory analysis, data interpretation and the report preparation will take approximately 3 to 4 
months from the work plan approval.
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• Date, time, weather conditions, equipment, and personnel on site;
• Area in which the work was performed;
• Specific work activities conducted; and
• Sample volume readings.

The minimum documentation requirements for the field notebooks are provided in 
Section 6 of this FSP.
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In addition to the general information discussed above, the field notebook will also 
contain specific information regarding the daily work activities. This information will include, 
but is not limited to:

• Samples collected;
• Depth of vapor sample;
• Observations of site conditions; and
• All changes to the Scope of Work or Health and Safety procedures.

FIELD ACnVlTIES
The field activities include documentation, QA/QC activities, equipment 

decontamination, and handling of investigation’dcrivcd waste. A brief discussion of these topics 
is presented below.

Documentation
TRC personnel will keep a bound field notebook while performing sampling and 

oversight activities on-site. The field notebook will contain general information including, but 
not limited to:

QA/QC
To verify field and laboratory procedures, quality assurance/quality control (QA/QC) 

samples consisting of duplicate samples, matrix spike duplicate (MS/MSD) samples, field blanks 
and trip blanks will be collected and submitted to the laboratory. The sampling procedures and 
frequency will follow QA/QC Standard Qperating Procedures (SQPs) located in Appendices B 
and C of this FSP.
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Investigation Derived Waste
Investigation Derived Waste (IDW) will be placed in containers such as drums or roll-off 

containers. The various containers will be stored within a central Solutia-designated storage area 
pending appropriate disposal.

Analytical samples (including QA/QC samples) will be tracked using appropriate Chain- 
of-Custody documentation. The Chain-of Custody procedures are described in Section 6.1.3 of 
this FSP.
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Decontamination
In order to reduce the potential for exposure to hazardous materials and limit the 

possibility of cross contamination of samples, personnel and equipment will be subject to a 
decontamination program. All equipment used on-site that comes into contact with site soils will 
be decontaminated prior to beginning work, between sampling locations and/or uses, and prior to 
demobilizing from the site. Section 9 of this report describes proper decontamination 
procedures.

Soil Vapor Samples
This program is designed as a focused effort to estimate the partitioning and migration of 

chemicals from the groundwater plume into the ambient air. It is designed to be representative 
of the range of conditions encountered in the Solid Waste Management Unit (SWMU) or Area of 
Concern (AOC) at the site and is not intended to address each SWMU and AOC on an individual 
basis.

Eight sampling locations have been selected based upon the following considerations:
• Presence of groundwater plume underneath the intended sampling location;
• Concentration of VOCs in groundwater plume - because of the nature of this 

analysis, only areas of groundwater plume concentrations estimated at total VOC 
concentrations of 1000 pg/Liter or greater in the shallow hydrogeologic unit or 
more will be candidates for sampling;

• Proximity to a plant building which has employees assigned (see below);



• GM-6A
• GM-34
• GP-llA
• GP-15A
• GP-19A
• GP-20A
• GP-8A

3.5.1 Rationale
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In addition, a background site GP-8A was selected at a location where groundwater 
samples had no VOC or SVOC concentrations in the shallow hydrogeologic unit. The soil 
sampling location plan (Figure 1 of Field Sampling Plan) includes similar locations. The actual 
locations will be chosen in the field based upon the criteria cited above.
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North of Building BBN 245
Across road from old benzene storage site
North of old benzene storage site
On grass between road and Building BBW-816

West of Building BL, BP
South of Building C A 
South of Building BK 
Northwest comer of Lot F

The sampling locations are based on the CSM. The primary receptors are site workers 
who might come into contact with inhalation hazards while working on maintenance of 
underground utilities at the plant. These exposures would be of short duration, but the need for 
protection from inhalation hazards needs to be quantified. Secondly, the soil vapor sampling will 
be used to determine if the ambient soil vapor quality can pose potentially unacceptable 
occupational risks. Clearly, if the soil vapor quality is acceptable, then it can reasonably be 
concluded that indoor air quality will also be acceptable..

• Proximity to soil sampling sites - comparisons with nearby soil sampling sites can 
extend the usefulness of the soil vapor sampling to untested areas; and

• Access to reasonable soil and sampling conditions.
For the above reasons, the eight locations chosen can be identified by the well or well 

cluster and geoprobe groundwater sampling locations (Roux Associates Figure 13 from the 
Description of Current Conditions). The locations are;

• G-109
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In order to evaluate the potential for soil vapor intrusion into occupied spaces, the 
character of the occupied buildings on site will be evaluated for potential vapor intrusion. If the 
building is built on a slab, the integrating of the slab to the walls will be evaluated. There is only 
one building with a basement, BK, the main office building. The character of the basement 
flooring and sidewalls will be evaluated. This evaluation will be used to make a qualitative 
determination of the significance of any potential soil vapor intrusion into the building.

Appendices B and C present the standard operating procedures for collection of air 
samples into evacuated canisters and for soil vapor sampling.
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3.5.2 Field Procedures
Standard soil vapor sampling methodology will be used as described in Appendix C. 

However, instead of collecting the air sample in a Tedlar Bag, TRC proposes to collect the 
sample in a SUMMA canister using Method TO-14A. The primary reason to use this method is 
so that all air samples will be directly comparable. The soil vapor sampling methodology will be 
modified to adopt the TO-14 A method.

Simultaneously, a second SUMMA canister will be situated upwind of the soil vapor 
sampler. The reason for this double sampling is the need to separate the soil vapor from the 
background plant emissions of similar compounds and the generally high concentrations of 
compounds in the ambient air. Without this second sampler, the true concentrations of soil 
vapors may not be known.

The TO-14A method can be used to identify and quantify all of the volatile organic 
compounds found in the shallow hydrogeologic unit and some of the semi-volatiles found in the 
shallow hydrogeologic unit (1, 2-dichlorobenzene, 1, 4-dichlorobenzene and 1, 2, 4- 
trichlorobenzene). As these compounds constitute over 90% of the compounds found in the 
shallow hydrogeologic unit, the exposure can be quantitatively accurate. A list of the analysis is 
found in Table 1. Method TO-14A is more accurate than analyses using a Tedlar bag sample. It 
will provide lower detection limits and better sample recovery. The method is found in 
Appendix D.
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M(stUo(JT044A
(EPA Listed Compounds)

X
X

X

X

X
X

0,5
0.5
0,5
0,5
2
1

_______________ Benzene 
__________ Chlorobenzene 
___________ Ethylbenzene
_________ Toluene

M&P-Xylene/O-Xylene
Secondary

________________ Aniline 
___________ Chloroaniline 
________________ Phenol 
___________ Chlorophenol 
__________Dichlorophenol 
_______Nitrochlorobenzene
Secondary_____________
1,2; 1,3; 1,4-Dichlorobenzene 

_________ Trichlorophenol 
___________ Nitrobenzene 
_________ Trichlorophenol

Pentachlorophenol

X
X
X
X
X

__________ Chloromethane 
_______ 1,2-Dichloroethane
_______ 1,2-Dichloroethane

1,1,1-Trichloroethane 
_______________ Acetone 
_________________ MEK 
_________________MIBK 
_____ Semi-Volatiles_____
Primary

0.5
0.5
0,5
0.5

0,5 (each)

Project Reporting 
Limit (ppbv)
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4.1.1 USEPA Region V Remedial Project Manager
The USEPA Region V Remedial Project Manager (USEPA RPM) for this study will be 

Ken Bardo.
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Project Organization
The responsibilities of the key project personnel and the lines of authority for the project 

personnel are described below:

4.1.2 Solutia Project Manager
Richard Williams will serve as the Solutia Project Manager. As such, he will have the 

overall responsibility for the project. He will be responsible for implementing the project and 
will have the authority to commit the resources necessary to meet project objectives and 
requirements. His primary function is to verify that technical, financial, and scheduling 
objectives are achieved successfully. He will provide the major point of contact and control for 
matters concerning the project. The Solutia Project Manager will:

• Define project objectives and develop a sampling plan schedule;
• Establish project policy and procedures to address the specific needs of the project 

as a whole, as well as the objectives of each task;
• Acquire and apply technical and financial resources as needed to verify 

performance within budget and schedule constraints;
• Monitor and direct the field leaders;
• Develop and meet ongoing project staffing requirements;

PROJECT ORGANIZATION AND RESPONSIBILITIES
TRC Environmental Corporation will perform the field activities, validate the data, 

interpret the data, prepare the El report, and provide project management for support sampling 
activities. Analytical services for this FSP will be provided by Air Toxics Laboratories located 
in Rancho Cordova, CA. ENSR International will perform the Human Health Risk Assessment. 
The responsibilities of key project personnel are described below. The responsibilities of key 
laboratory personnel are described in the QAPP.



Quality Assurance (QA) Responsibilities4.2

• Approve reports before their submission to USEPA Region V;

• Ultimately be responsible for the preparation and quality of reports; and
• Represent Solutia at meetings.

4.1.4 TRC Project Manager
Mike Susca will serve as the TRC Project Manager (PM). He will have overall 

responsibility for verifying that the project meets the stated objectives and URS quality 
standards. He will report directly to the TRC Project Officer and is responsible for technical 
quality control and project oversight.

4.1.3 TRC Project Officer
Gale Hoffnagle will serve as the TRC Project Officer (PO). He will be responsible for 

the overall administration and technical execution of the project. He will report directly to the 
Solutia Project Coordinator.
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• Review the work performed on each task to verify its quality, responsiveness, and 
timeliness;

• Review and analyze overall task performance with respect to planned 
requirements and authorizations;

4.2.1 TRC Data Validator
Diane Stallings of TRC will serve as the lead third-party data validator. She will remain 

independent of direct job involvement and day-to-day operations and have direct access to 
corporate executive staff as necessary to resolve QA disputes. The data validator will be 
responsible for auditing the implementation of the QA program in conformance with the 
demands of specific investigations, TRC policies, and USEPA requirements. The specific 
functions that she or a designee perform may include:

• Providing Q A audits on various phases of the field operations;
• Reviewing and approving the Q A plans and procedures;
• Reporting on the adequacy, status, and effectiveness of the QA program on a 

regular basis to the TRC Project officer; and
4-9



• Data validation of sample results from the analytical laboratory, as appropriate.

Field Responsibilities4.3
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4.2.3 USEPA Region V Quality Assurance Reviewer
Ken Bardo, the USEPA Region V RPM, or u designee, will serve as the USEPA Region 

V Quality Assurance Reviewer. As such, be will have the responsibility to review and approve 
the QAPP. In addition, he will be responsible for conducting external performance and system 
audits of the laboratory and field activities. He will also review and evaluate analytical 
laboratory and field procedures.
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4.2.2 TRC QA Officer
Robin Nelson will serve as the TRC QA Officer (QAO). As such, she will report directly 

to the TRC Project Officer and will be responsible for verifying that all URS QA procedures for 
this project are being followed.

4.3.1 TRC Field Leader
Mike Susca, Gary Ritter, CIH, or a designee, will serve as the TRC Field Team Leader. 

He will be responsible for leading, coordinating, and supervising the day-to-day field activities. 
His primary responsibilities include;

• Provision of day-to-day coordination with the TRC Project Officer on technical 
issues;

• Develop and implement field-related sampling plans and schedule;
• Coordinate and manage field staff;
• Supervise or act as the field sample custodian;
• Implement the QC for technical data, including field measurements;
• Adhere to work schedules;
• Coordinate and oversee technical efforts of subcontractors assisting the field 

team; and

• Identify problems at the field team level, resolve difficulties in consultation with 
TRC Project Officer, implement and document corrective action procedures, and 
provide communication between team and upper management.
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4.3.3 Health and Safety Officer
The Health and Safety Officer will he responsible for implementing the site-specific 

health and safety directives in the Health and Safety Plan and documenting all health and safety 
related activities. The Field Teani Leader may serve as the Site Health and Safety Officer. This 
person will have 40-hour safety training and 8 hours of supervisor training as required by OSH A, 
29 CFR1910-120.

4.3.2 TRC Field Team
The technical staff will be drawn from TRC’s pool of resources. The technical staff will 

be utilized to gather samples and analyse data, and to prepare various task reports and support 
materials. The technical staff consists of experienced professionals who possess the degree of 
specialization and technical competence required to effectively and efficiently perform the 
required work.
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Workplace Air Sampling
Available historical air quality data of workplace exposures to chemicals identified in the 

groundwater plume will be reviewed. This is to identify whether measured worker exposures to 
these chemicals occur at indoor and outdoor locations on the plant site. If these exposures occur 
routinely, the sampling plan may need to be modified to account for these exposure.

Aerial Photograph Acquisition and Analysis
Available historical air photographs have been reviewed to determine the presence of past 

waste disposal practices. Many of the photos are contained in the DOCC Report. Information 
obtained from this exercise was used to determine the final locations of the sampling points 
described in this plan.
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NON-MEASUREMENT DATA ACQUIS
Topographic Map and Sample Location Surveying
Information submitted to USEPA Region V describing sampling locations will be 

identified in the field using a global positioning satellite (GPS) system or traditional land survey 
techniques. The GPS system will be capable of producing decimal latitude and longitude 
readings and it will have a horizontal accuracy of one meter or less.

HVAC Data and Building Configuration
TRC will examine the buildings to which Solutia personnel are assigned. The 

construction materials and potential for VOC infiltration from groundwater will be evaluated. In 
addition, the HVAC data for each of these buildings will be obtained and reviewed. This is to 
include fresh air feeds, estimated cubic feet of building area, estimated airflow turnover rate, etc. 
TRC will use the “Supplemental Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway” from EPA for this evaluation, with modifications as needed for industrial as opposed 
to residential buildings.
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In the field sampler’s individual bound field logbook, samplers will note, with permanent 
ink, meteorological data, equipment employed for sample collection, calculations, information 
regarding collection of QA/QC samples, and any other observations. All entries will be signed 
and dated, and any entry, which is to be deleted will have a single cross out which is signed and 
dated. The following sampling-related information will be recorded in the field logbook by the 
field sampling team.

• Project identification;
• Sample number;
• Sampling location;
• Required analysis;
• Date and time of sample collection;
• Type and matrix of sample;
• Sampling technique;

FIELD OPERATIONS DOCUMENTATION
The field sampling team will maintain a set of field logbooks. Forms that will be used 

include: chain-of-custody, test boring logs, and field log data sheets. The appendices contain 
copies of some of these forms.

The field logbooks will contain tabulated results of field measurements and 
documentation of field instrument calibration activities. The field logbooks will also record the 
following:

• Personnel conducting the site activities, their arrival and departure times, and their 
destination at the site;

• Incidents and unusual activities that occur on the site such as, but not limited to, 
accidents, breaches of security, injuries, equipment failures, or weather related 
delays;

• Changes to the FSP and the HASP; and

• Daily information such as:
- Work accomplished and the current site status
- Equipment calibrations, repairs and results, and
- Site work zones.



Photographs will be taken showing representative conditions of the work.
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• Preservative used, if applicable;
• Sampling conditions;
• Observations; and
• Initials of the sampler.

6.1.2 Sample Labels
For proper identification in the field and proper tracking by the analytical laboratory, 

samples will be labeled in a clear and consistent fashion. Sample labels will be waterproof, or 
sample containers will be sealed in plastic bags.

A completed sample label will be attached to each investigative or QC sample. The 
following will be recorded with permanent ink on sample labels by the field sampling team.

• Project name and number;
• Sample number identification;
• Initials of sampler;
• Required analysis; and
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6.1.1 Sample Identification System
The sample identification system will involve the following;

• Soil vapor samples will be labeled SOILV-WGK-Sl where “SOILV” denotes a 
soil vapor sample, “WGK” is the site designation, “SI” is the sequentially 
numbered sampling station. SOILA will denote the ambient samples taken at soil 
vapor sampling sites.

• “MS/MSD” at the end of sample identification, will indicate a matrix spike/matrix 
spike duplicate sample.

• Duplicate samples will be blind labeled using the above sample identification 
format and a non-existent sampling station number. The actual location will be 
noted in the field book.

Field Sampling Plan
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• Date and time of sample collection.
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The laboratory will assign a number for each sample upon receipt. That sample number 
will be placed on the sample label. The label will be attached to the sample container. A chain- 
of-custody document providing all information, signatures, dates, and other information, as 
required on the example chain-of-custody form in Appendix E, will be completed by the field 
sampler and provided for each sample cooler. When transferring the possession of samples, the 
individuals relinquishing and receiving will sign, date, and note the time on the chain-of-custody. 
The field sampler will sign the chain-of-custody form when relinquishing custody, make a copy 
to keep with the field logbook, and include the original form in an air-tight plastic bag in the 
sample cooler with the associated samples.
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6.1.3 Chain-of-Custody Records
Chain-of-custody procedures will be instituted and followed throughout the sampling 

activities. Samples are physical evidence 4nd will be bandied according to strict chain-of- 
custody protocols. The field sampler is personally responsible for the care and custody of the 
sample until transferred. For proper identification in the field and proper tracking by the 
analytical laboratory, samples will be labeled in a clear and consistent fashion.

The following information will be recorded with permanent ink on the chain-of-custody 
by the field sampling team:

• Project identification and number;

• Sample description/location;
• Required analysis;

• Date and time of sample collection;
• Type and matrix of sample;

• Number of sample containers;
• Analysis requested/comments;
• Sampler signature/date/time; and
• Air bill number.
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The evidence file must be maintained in a secured, limited access area until all submittals 
for the project have been reviewed and approved, and for a minimum of six years past the 
submittal date of the final report.

The following documentation will supplement the chain-of-custody records;
• Field logbooks and laboratory analytical reports;
• Field collection report;
• Photographs and drawings;

• Progress and Q A reports;
• Contractor and subcontractor reports; and
• Correspondence.
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Data Management and Retention
The field data and documentation, as described in this section, will become a part of the 

final evidence file. The final evidence file will fie the central repository for all documents which 
constitute evidence relevant to sampling and analysis activities as described in this FSP and the 
QAPP. TRC is the custodian of the evidence file and maintains the contents of evidence files for 
the site, including all relevant records, logs, field logbooks, pictures, subcontractor reports, data 
reviews, and the database management system.

Upon completion of the analyses, the TRC QAO will begin assimilating the field and 
laboratory notes. In this way, the file for the samples will be generated. The final file for the 
samples will be stored at TRC and will consist of the following;

• Laboratory data packages, including summary and raw data from the analysis of 
environmental and QC samples, chromatograms, mass spectra, calibration data, 
work sheets, and sample preparation notebooks;

• Chain-of-custody records; and
• Data validation reports.

Field Analytical Records
Field analytical records will consist of field logbook entries for field instruments. 

Calibration records will also be recorded in the logbooks.
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PERSONAL PROTECTIVE EQUIPMENT
The basic level of PPE to be used at the W.G. Krummrich Plant during intrusive and non

intrusive activities is a modification of OSHA Level D. PPE may be upgraded based on air 
monitoring results or at the discretion of the Project Manager and based on the Site Safety 
Officer’s (SSO) recommendations.

Personal protective equipment (PPE) requirements for each level of protection for TRC 
personnel are described in the HASP prepared for these field activities.
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If a carrier is used to take samples between the sampler and the laboratory, a copy of the 
air bill must be attached to the chain-of-custody to maintain proof of custody.
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Samples will not be sent to another laboratory without the permission of USEPA Region 
V. Sample transportation will comply with U.S. Department of Transportation regulations. 
Special sampling packing provision will be made for samples requiring additional protection.

Samples will remain in the custody of the sampler until transfer of custody is completed. 
Transfer consists of:

• Delivery of samples to the laboratory sample custodian; and
• Signature of the laboratory sample custodian on the chain-of custody document as 

receiving the samples, and signature of sampler as relinquishing the samples.

Revision 0
12/12/02

SAMPLE PACKAGING AND SHIPPING
A completed sample label will be attached to each investigative or QC sample and the 

sample placed in a shipping container. Information to be recorded on sample labels is described 
in Section 6.1.2. Information to he recorded on chain-of-custody forms is described in Section
6.1.3. The sample identification system used in the field is described in Section 6,1.1.

Sampling containers will be packed in such a way as to help prevent breakage and cross
contamination. The custody seal will be an adhesive-backed tape that easily rips if it is 
disturbed. Samples will be shipped as follows:

Air Tojfics, Ltd.
Rancho Cordova, CA
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DECONTAMINATION
Sampling activities will occur in widely-separated locations. Therefore, personnel and 

equipment decontamination will he accomplished at each sampling area using temporary 
facilities. Section 9 of the HASP describes personnel and monitoring equipment 
decontamination procedures and supplies. PPE, disposal sampling equipment, cuttings, and field 
decontamination wastes will be collected at the point of generation and stored in temporary 
containers. PPE, solids, and liquids will be consolidated in separate bulk containers at a central 
area. The sampling procedures have been developed to minimize the quantity of waste 
generated.
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10.1.1 Internal Field Audits

Internal field audit reaponsihilities. Internal audits of field activities, including sampling 

and field measurements will be conducted by the URS QAO or her designee.

Internalfield audit frequency. These audits will verify that all established procedures are 

being followed. Internal field audits will be conducted at least once at the beginning of the site 

sample collection activities and anytime thereafter as determined by the TRC PO.

Internal field audit procedures. The audits will include examination of field sampling 

records, field instrumentation operating records, sample collection, handling and packaging in 

compliance with the established procedures, maintenance of QA procedures, chain-of custody, 

and other elements of the field program. Follow up audits will be conducted to correct 

deficiencies and to verify that QA procedures are maintained throughout the project. The audits 

will involve review of field measurements records, instrumentation calibration records, and 

sample documentation. The areas of concern in a field audit include:

• Sampling procedures

• Decontamination of sampling equipment, if applicable

• Chain-of-custody procedures

• Standard operating procedures

• Proper documentation in field notebooks

10.0 FIELD ASSESSMENT/INSPECTIQN

The performance audit is an independent check to evaluate the quality of data being 
generated. The system audit is an on-site review end evaluation of the quality control practices, 

sampling procedures, and documentation procedures.

At the discretion of the TRC PO, performance and system audits of field activities will be 
conducted to verify that sampling and analyses are performed in accordance with the procedures 

established in this FSP and the QAPP. The audits of field activities include two independent 

parts: internal and external audits.

The internal audits will be performed by the TRC QAO. The external audits will be 

performed by USEPA Region V.
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• Subcontractor procedures
10.1.2 External Field Audits
External field audit responsibilities. External field audits may be conducted by USEPA 

Region V.
External field auditfrequency. External field audits may be conducted at any time during 

the field operations. These audits may or may not be announced and are at the discretion of 
USEPA Region V.

Overvieyv of the external field audit process. External field audits will be conducted 
according to the field activity information presented in this FSP and the QAPP.
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11.0 CORRECTIVE ACTION
Corrective action is the process of identifying, recommending, approving, and 

implementing measures to counter unacceptable procedures or out-of-control performance that 
can affect data quality. Corrective action can occur during field activities, laboratory analyses, 
data validation, and data assessment. Corrective action proposed and implemented will be 
documented in the regular quality assurance reports to management. Corrective action should 
only be implemented after approval by the TRC PO or the TRC PM. If immediate corrective 
action is required, approvals secured by telephone from the Project Officer should be 
documented in an additional memorandum.

For noncompliance problems, a formal corrective action program will be developed and 
implemented at the time the problem is identified. The person who identifies the problem will be 
responsible for notifying the TRC PM, who in tum will notify the TRC PO. Implementation of 
corrective action will be confirmed in writing through the same channels. Non-conformance 
with the established quality control procedures in the QAPP or FSP will be identified and 
corrected in accordance with the QAPP.

Field Corrective Action
Corrective action in the field can be needed when the sample network is changed (i.e., 

more or less samples, sampling location changes, and related modifications) or sampling 
procedures and/or field analytical procedures require modification due to unexpected conditions. 
Technical staff and project personnel will be responsible for reporting all suspected technical or 
QA non-conformances or suspected deficiencies of any activity or issued document by reporting 
the situation to the TRC PM. The TRC PM will be responsible for assessing the suspected 
problems in consultation with the TRC PO and assessing the potential for the situation to impact 
the quality of the data. If the situation warrants reportable non-conformance requiring corrective 
action, a non-conformance report will be initiated by the TRC PM.

The TRC PM will be responsible for seeing that corrective actions for non-conformance 
are initiated by:

• Evaluating reported non-conformances
• Controlling additional work on non-conforming items
• Establishing disposition or action to be taken
• Maintaining a log of non-conformances
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• Recalibration
• Check the calibration
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If the corrective action involves significant changes to the scope of work identified in this FSP, 
the TRC PM will inform the USEPA RPM of the need for the change and the recommended 
change(s).

• Replace the instrument or measurement devices
• Stop work (if necessary)

• Reviewing non-conformance reports and corrective actions taken
• Verifying non-conformance reports are included in the final site documentation in 

project files

The TRC Field Team Leader is responsible for site activities. In this role, the TRC Field 
Team Leader, at times, is required to adjust the site programs to accommodate site-specific 
needs. When it becomes necessary to modify a program, the responsible person notifies the URS 
Field Team Leader of the anticipated change and implements the necessary changes after 
obtaining the approval of the TRC Field Team Leader. The change in the program will be 
documented on the field change request (FCR) that will be signed by the initiators and the TRC 
Field Team Leader. The FCR for each document will be numbered serially as required. The 
FCR will be attached to the file copy of the affected document. The TRC Field Team Leader 
must approve the change in writing or verbally prior to field implementation, if feasible. If 
unacceptable, the action taken during the period of deviation will be evaluated to determine the 
significance of any departure from established program practices.

If appropriate, the TRC Field Team Leader will verify that no additional work dependent 
on the non-conforming activity is performed until the corrective actions are completed. 
Corrective action for field measurements may include:

• Repeat the measurement to check the error
• Check for proper adjustments for ambient conditions, such as temperature
• Check the batteries

Revision 0
12/12/02



11-3

Field Sampling Plan
Solutia WGK HEEI Air Investigation

Revision 0
12/12/02

The TRC QAO and Laboratory QAO may identify the need for corrective action during 
either the data validation or data assessment- Potential types of corrective action may include re
sampling by the field team or re-injection or reanalysis of samples by the laboratory. These 
actions are dependent upon the ability to mobilize the field team or, whether the data to be 
collected is necessary to meet the required quality assurance objectives. When the TRC QAO or 
Laboratory QAO identifies a corrective action situation, it is the TRC PO who will be 
responsible for approving the implementation of corrective action, including re-sampling, during 
data assessment. Corrective actions of this type will be documented by the TRC QAO and the 
Laboratory QAO.

Corrective action resulting from internal field audits will be implemented immediately if 
data may be adversely affected due to unapproved or improper use of approved methods. The 
TRC QAO will identify deficiencies and recommend corrective action to the TRC PM. The 
implementation of corrective actions will be performed by the TRC Field Team Leader and the 
field team. Corrective action will be documented in the quality assurance report to the project 
management.

Corrective actions will be implemented and documented in the field notebook. No staff 
member will initiate corrective action without prior communication of findings through the 
proper channels. If corrective actions are insufficient, work may be stopped by USEPA Region 
V.
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REFERENCES
Solutia, 2000. Description of Current Conditions Report, August 1, 2000. Prepared by 

URS Corporation.
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Workers

• Construction/Utility Worker

The primary human receptors of concern are site workers, and as such, are the focus of the 
discussion below. However, offsite workers will be evaluated where there is a possibility of 
excavation and contact with affected groundwater or inhalation of volatilized vapors from 
underlying soil and/or groundwater.

The construction/utility worker will be evaluated for potential exposure to constituents in surface 
and subsurface soils to depths of approximately 15 ft below ground surface (bgs). This is 
typically the maximum depth of utilities at the facility that could require maintenance. 
Additionally, in areas of the facility where groundwater is present at these depths, the 
construction/utility worker will be evaluated for potential contact with constituents in shallow 
groundwater. Exposure to the construction/utility worker could occur through:

Solwtla W,G, Krwmmrich Facility 
Sauget, Illinois

Conceptual Site Model
To Support 

RCRA Environmental Indicators Evaluation
Current Human Exposures Under Control (CA-725)

This Conceptual Site Model (CSM) has been developed for the Solatia W.G. Krummrich facility 
to support the Environmental Indicator (ED evaluation for human health (Current Human 
Exposures Under Control [CA-725]). The Solutia W.G. Krummrich facility is located in the 
Village of Sauget, Illinois. The facility and surrounding areas are highly industrialized, and have 
been so since the early 1900s. The area is zoned commercial/industrial and it is reasonably 
expected that these areas will continue as such for the foreseeable future.
The CSM, graphically depicted in Figure I, identifies the potentially complete exposure 
pathways and the sources and mechanisms by which a human receptor might be exposed. The 
CSM reflects current use scenarios; future use scenarios are not considered for El evaluations. 
The CSM helps in the identification of data needs for completion of the El evaluation.
Constituents from historic releases at the facility have impacted surface and subsurface soils and, 
in some cases, have leached to groundwater. Volatile organic compounds (VOCs) present in 
soils and shallow groundwater may volatilize into outdoor air and may infiltrate into indoor air in 
overlying buildings. Groundwater is not used as a source of process or potable water in the area, 
and its use as a potable supply is prohibited by ordinance in the Village of Sauget. The 
Mississippi River is the primary discharge feature for groundwater in the area. Constituents in 
groundwater discharging to the river may pose a concern for ecological receptors.
Human receptors potentially affected by these releases are described in the following paragraphs. 
For consistency, the receptor groups are those identified in Question 3 of the El form.



• Indoor Worker

Trespasser
i

Residential

Day Care

I

There are only a few buildings at the facility that have basements. In addition, most buildings 
routinely occupied by workers, e g., control rooms, are under positive pressure conditions that 
minimize or prevent accumulation of vapors. However, to address the few areas not as described 
above, the indoor site worker will be evaluated for potential exposure to constituents volatilized 
from surface and subsurface soil and groundwater.

Volatilization from groundwater will be evaluated for areas of the facility where groundwater is present at depths 
to approximately 30 ft.

Trespassers are not receptors of concern for this El, based on current exposure conditions at the 
facility. The site properties are fenced and there is 24 hr/day security (including video 
surveillance and routine patrols). There are no special land features that would cause the facility 
to be attractive to trespassers. The Mississippi River in the area is primarily used for barge 
staging and loading/unloading, and is otherwise not conducive to human activities.

Incidental ingestion and inhalation of, and dermal contact with, constituents present 
in surface and subsurface soil, and groundwater.

• Outdoor Worker

Residential receptors do not pose a concern for the purposes of this El. The closest residential 
areas are at least mile from the facility boundaries. This area is hydraulically upgradient 
from the facility. Residential areas are not located above an area of known groundwater impact, 
and local ordinance prohibits installation of water wells for potable uses.

Most of the facility areas are covered and/or there are exposure controls in place (e.g., “no-dig” 
policy) to minimize or prevent exposure. The outdoor worker will be evaluated for potential 
exposure to constituents present in soil and groundwater as described below. Exposure to the 
outdoor worker could occur through:

Incidental ingestion and inhalation of, and dermal contact with, constituents present 
in surface soil; and
Inhalation of constituents volatilized from surface and subsurface soils and 
groundwater^
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Recreation

Food

Food crops (commercial scale) are not grown in this area. Recreational fishing in the Mississippi 
River is limited, but can occur. Potential indirect exposure to humans via consumption of fish 
will be evaluated.

Receptors in Day Care facilities do not pose a concern for the purposes of this El. The nearest 
day care facilities are over mile from the facility, and would not be affected by historical 
releases from the facility. They are not located above an area of known groundwater impact, and 
local ordinance prohibits installation of water wells for potable uses.

Summary of Data Needs to Complete El Evaluation
A significant amount of soil and groundwater data exist for the facility, and these data are 
summarized in the Description of Current Conditions (DOCC) report (Solutia, 2000). These data 
will be reviewed in the context of this CSM, the El guidance, and Agency input, and data gaps 
will be identified and plans developed to acquire the necessary data. At this time, Solutia 
believes that additional data are needed to evaluate potentially complete soil and air (primarily 
indoor) pathways.

The nearest park is over mile from the facility. Although there are general recreation 
activities in the river, under current conditions, humans are not receptors of concern. The river 
bank is steep and rip-rap covered, and the current is swift along the shoreline. The area is 
primarily used for barge staging and loading/unloading, and is otherwise not conducive to human 
activities.
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DRAFT

Supersedes: Revision Number

Reason for Revision: Effective Date:

Authorization Signatures

Date Dqte Quality Assurance Date

1.0

2.0

EPA-CLP-SOW-OLMO4.2 - Quality Assurance/Quality Control.

3.0

Grab Sample- typically taken over a period of 1 to 5 minutes.

Integrated Sample- typically collected over a period of 30 minutes to 24 hours.

COLLECTION OF VOLATILE ORGANICS IN AIR USING 
EVACUATED CANISTERS

Filter- used to prevent particulate matter from entering the canister. The longer 
7- micron filter is used with 6L canisters and whenever an integrated sample is 
being collected. The smaller 5- micron filter is used with 1L canisters.

SUMMA Canister- a stainless steel vessel that has had the internal surfaces 
specially passivated using a SUMMA process. The canisters range in volume 
from less than 1L to greater than 15L. 6L canisters are generally used for 
ambient air samples.

Air Toxics Ltd. “In the Air” Vol. 5 No. 2 Summer 2000 
DEFINITIONS

Vacuum Gauge- used to measure initial and final vacuum of the canister with an 
integrated sample.

Functional Areg Manager

PURPOSE, SCOPE, ANDAI’FLICABIITTV
This procedure is designed to insure thet evacuated canister samples are 
collected properly, Date derived using this procedure may be used to determine 
VOC concentrations in ambient air, indoor air, and other gaseous matrices. - It 
may also be used to determine if ecological and human health risk criteria are 
being exceeded, and determine the efficacy of remedial activities. 
REFERENCES
EPA Compendium methods (TO-14;TQ-15); Determination of Volatile Organic 
Compounds in Air Collected in Specially Prepared Canisters and Analyzed by 
Gas Chromatography/Mass Spectrometry (GC/MS)as found in Compendium of 
Methods for the Determination of Toxic Organic Compounds in Ambient Air, 
Second Edition. EPA/625/R-96/01 b, January 1999.

M. LEDUC
Author



4.0

I

4.2 Field Technician

1

Field Blanks - are collected during each sampling event and represent the field 
sample collection, shipping, and analysis process with the exception that air is 
not drawn into the canister.

Chain of Custody Form- used to document canister, flow controller, and filter 
identification numbers: sampling date, time, and location; initial canister vacuum; 
final canister vacuum; identification of person taking sample; etc.

Collocated Samples - are duplicate samples collected at the same station for the 
same sampling period under the same sampling conditions. They provide a 
means for testing the precision {% difference) of the combination sample 
collected and analysis scheme. Hence, they are valuable in data analysis and 
comparison of data sets.

4.1.2 It is the responsibility of the project manager or designee to 
ensure that documentation and certifications are reviewed for 
accuracy and
completeness and are reviewed in a timely manner so 
as to avoid needless loss of data should an error be 
discovered.

4.2.2 It is also the responsibility of the field technician to 
document the procedure in the field logbook as well as 
on the chain of custody forms contained within this 
procedure.

4.2.1 It is the responsibility of the field technician to read 
operate, and maintain, the samplers in accordance with 
the methods and requirements specified in this and all 
referenced TRC Standard Operating Procedures.

Flow Controller- “critical orifice" used when taking an integrated sample. It 
regulates the rate at which the sample Is acquired. There are three types; fixed 
rate, 24 hour, and variable flow.

4.1.1 It is the responsibility of the project manager or designee to 
ensure that the sample collection is performed at the 
designated frequency and to ensure that all necessary 
equipment is available and properly 
certified.

SUMMARY OF RESPONSIBIUITIESI 
4.1 Project Manager



6.3- Assemble the SUMh/IA canister: (see Figure 1)

6.6- Sampling assembly should be sheltered from direct sunlight.

6.7- If the sampling assembly must be connected to a sample port or

6.2- Verify that sampling equipment received from the certified 
laboratory is in proper condition by visually inspecting the equipment 
for physical defects or damage. All canisters and flow controllers 
must be accompanied by certificates of cleanliness for environmental 
samples and documentation of a leak check.

6.4- Place canister at predetermined sampling location. Record 
location identification number, and other pertinent location details 
in field logbook.

> For each flow controller received, note the vacuum gauge reading at 
ambient pressure. All gauges should read 0 in. of Hg. Gauges that do not 
read properly should not be used.

> Record flow controller number and reading in field logbook.
> Insure that the inlet valve on canister is tightly closed; then remove the 

brass plug from inlet valve (a 9/16 in. open wrench is typically required).
> Attach flow controller (at Swagelock fitting end) to canister inlet valve; 

place brass plug tightly (fittings should not be over tightened; finger tight 
plus 180° turn) on controller inlet at top of flow controller.

> Open canister inlet valve and read initial vacuum on flow controller gauge. 
Canister vacuum is typically set at 30” Hg. Any canister for which vacuum 
is substantially lower than 30” Hg may have leaked in transit and should 
not be used.

> Record the initial vacuum on the canister tag. chain of custody form and in 
the field logbook.

> Close canister inlet valve and remove brass plug on inlet at top of flow 
controller; attach filter (Swagelock fitting end) on inlet at top of flow 
controller and record the filter number in field logbook.

5.0 SAFETY CONSIDERATIONS
When this procedure is used in 9 hazardous environment such as a 
hazardous waste site, the Health and Safety Plan for that site must be 
followed.

6.0 PROCEDURE
6.1- Record weather conditions and other relevant on-site conditions in 

field log book.

6.5- Make sure that filter inlet is at breathing height (approximately 2 
M).



6.9- Monitor the process - the vacuum should drop linearly over time.

QUALITY CONTROL PROCEDURES7.0

7.2- Documentation of leak checks must be provided.

other source, tubing and connectors used should be Teflon or 
stainless steel.

6.8- Open canister inlet valve and record time, canister identification, 
and the initial vacuum on the canister tag and in the field logbook.

6.12- Make sure canister tags are properly filled out and attached to the 
appropriate canister.

6.15- Fill out required information on Chain of Custody form (see 7.5) and 
place inside shipping carton and seal carton with chain of custody 
tape and ship to laboratory as soon as possible

7.3- At least one field blank should always be collected with each round of 
samples/or sampling event (e.g. one per day).

6.14- Flow controllers may also be returned for cleaning, or be cleaned 
at the site by passing UHP humidified Nitrogen gas from a lab 
supplied canister through the flow controller into an evacuated 
canister (equipment blank). The equipment blank is then shipped to 
the laboratory for analysis to demonstrate that the cleaning process 
is effectively removing contaminants, (see Figure 2)

7.1- Canister and flow controller cleanliness certification data, including 
chromatographs, must be provided with canisters prior to sampling.

6.13- Package canisters in shipping cartons in which they were received. 
There are four canister compartments per carton. Wrap filters in 
package wrap and place in compartment with same canister from 
sampling assembly.

6.10-At the end of the sampling period, approximately 10” of Hg vacuum 
should remain in the canister. Close canister inlet valve, leaving 
the canister under vacuum. Disassemble the sampling assembly 
keeping the flow controller and filter together with canister prior to 
packaging for shipment to certified laboratory. Record the final 
vacuum, and time on the canister tag and in the field logbook.

6.11- Replace brass plug on inlet to canister and tighten (finger tight plus 
90° turn)



7.6- Canister sample tags must be completed for each canister returned

The tag must include;

7.4- Duplicate samples (collocates) should be collected periodically 
throughout the monitoring activity; the number and frequency are 
determined by the length of the project and/or specified by the client 
or regulatory agency.

> There are two basic types of collocated samples that can be taken:
1) Side by Side and Uni Sampling Train
2) Side by Side Collocated samples should use certified canisters, not 

batch certified canisters.
3) Uni Sampling Train insures that the sample is collected from a single 

point in space (see Figure 3).
a) The sampling train is assembled as in Section 6.3 with the 

following special conditions:
i) lnsure that the inlet valves on both canisters are tightly closed; 
then remove the brass plugs and attach the Swagelock fittings from 
the tee to each of two collocated canisters
ii) Attach flow controller to stem of tee and fasten brass plug in top 
of flow controller as was done in 6.3.
iii) Open inlet valve on canister to the left of tee and read initial 
vacuum as in 6.3. Close valve and let air into flow controller by 
unscrewing brass plug on top of flow controller. Refasten brass 
plug on flow controller.
iv) Open inlet valve on right hand canister and read initial vacuum. 
Close inlet valve on canister and remove brass plug from flow 
controller.
v) Attach filter on inlet to flow controller and proceed as in 6.3

7.5- A Chain of Custody form must be completed for each sampling event, 
(see Figure 4)

The form must include:
> Point of contact information (firm, name, address, phone/fax, project 

name)
> Sample, flow controller, and filter identification numbers/names
> Sample matrix
> Volume of canister (e.g. 1L, 6L)
> Date and time of sampling (use 24-hr. clock)
> Analysis requested, including special requirements
> Start time and finish time (use 24-hr. clock)
> Initial vacuum and final vacuum
> Sample collectors name and signature
> Date and time custody was transferred and to whom



8.0 TRAINING AND/OR QUAI JFICATIONS

FORMS, RECORDS, AND DOCUMENTATION9.0

9.1- Chain of Custody Form (see Figure 4)

9.2- Field logbook

All persons performing this SOP must have read this SOP and have an 
understanding of the contents. An understanding of how a method TO15 
sampling system operates is also needed. It is required that a person operating 
a Method T015 sampling system for the first time do so with supervision from an 
experienced Method TO15 system operator.

> Unique sample name
> Date and time of collection (use 24-hr. clock)
> Analyses to be conducted
> Initial and final canister vacuum



Figure 1

RLTERr

; FLOWCOSTROU-ra^A-x-x-xw-x-r-XwXvj^^x-x. I-
. ..•;

K:x

I X/

■:

INtEI VAtVi^

r

•:

:

SUMMA CANISTER ASSEMBLY

-:
i

aj'MMzXG^Nksndt

:I
:

:
:
I

II

"

: •?: ; '

»

rx-x-;



Figure 2

I r1(

UHPAir
TRIP BLANK/EQUIPMENT BLANK SAMPLING TRAIN



Figure 3

.. :

Si
J

i lllll

:%
;:::

i; :-x-;::.:

DUPLICATE SAMPLING TRAIN

^:::::

:::x::<:::
•>?H:::;r

Mil■I

i?|
1 .:::::::

Il

i M
I 0^1

iiliil
___...: h:I-
ii Ml

• ■■ ■

fciil

::::::::

::•:;::•: :;::

liiiiiiiiiiil

ir
■1

. ..

■■

llliill
ESSWSSiO^^

iiagsslill

i ' I
■

liilililliiiiiiii

lii

ililiiilllllllii

.iiiiiiii;:
' 

jMiHisissa
liBiSii^^i^iiii.......

II

■ ■■

iiiiiiiHii®iilllili

:::•:::
iiiiii
if;-":

I-
iiiOsB



@ AIR TOXICS tTP,

Fwr» — «

tv»*<» 

FieM {>w<:<»l.»

7

I±o

N«MC

iwraWS Kw^hSiTSiSSfSr”’ MnMM«9 W*M*

»«gj»» W»4Crt«»p 
*>!>•<*••. t* 

  

  

 

A.

...:^

o
I 
>
■Z
a

S' c 
S

Tm^kmaMt tlMan

Ommm 
n«»»»____

Occz> 
o 
D 
-<

... «»r 
...... T** A..^

fa..*___

Tr

I

i,

T
t

T

Ur
1.0.

■'•.wiiji^,Cwix^ toa-wact; 
r «Mt tw )t<w

iCitiiWlfFnieme i'kdicMwr. 
»««* .5 ■Rm* Fww^t

.....................s' "■ ”■"^^^•*•"^■’■17!

. H—* ^SiwS3»nkS«tsr

imamMakc nc«0 wmi«
wa iMNwwaMtMMianBfMKf 4'Ma>t..CA »H»4rt»

<;(«n(i»iw------------  

M»rw-------------

4s
I
T

Ttawt j Ct

J
J
4.

II

  -
_____________________ ____ _________. *ii» ato< J

—- M MU: M -MT >*< «( Y>K> W *- iH
»W»^ *** »•»«***. McMAjH^usToovftEcoRo



APPENDIX C

Soil Vapor Sampling Procedures
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Soil Vapor Sampling Protocol

Sampling Objective/Approach

Sampling Equipment

The following equipment is recommended for soil vapor sampling;

Soil vapor samples will be collected at the nine proposed locations which correspond to previous 
monitoring well or Geoprobe/direct-push sampling locations. In areas above the plume where no 
buildings are present, shallow soil vapor samples will be collected at a probe depth of 4 feet 
below grade. In areas above the plume where buildings are present, soil vapor samples will be 
collected at a probe depth at or below the lowest floor level.

steel drive tube, 5/8-inch outer diameter, and drive tube extensions, each 
approximately 3 feet in length (as manufactured by AMS or similar); 
drive head attachment;
slam bar/slide hammer or other means to drive the sampling tubes;
flexible Teflon tubing, 3/l64nch inner diameter;
flexible Teflon tubing of appropriate sizes to connect drive tubing to SUMMA 
canister;
tubing clamps or plugs;
three-way valve;
expendable drive tip and sampling port (as manufactured by AMS or similar); 
clean fine silica sand;
Tedlar bags (>6 liter); flow meter, and vacuum chamber;
SUMMA canister (6 liter) with vacuum gauge;
bentonite (granular or powdered) and potable water;
ultra high pure air;
sodium hexafluoride (gas) or similar volatile tracer, lab grade;
wind socks (2);
narrow metal tape measure or foldable fiberglass ruler;
a jack or other tool to assist in sampling drive tube removal;
PED and calibration kit;
decontamination equipment;
field book, data logging forms, and chain-of-custody forms;
flags, stakes, or other means to mark and label sampling locations; 
health and safety gear appropriate to the job; and 
miscellaneous tools.



Sampling Procedures

The sampling train is depicted m Figure C-l. The figure shows the equipment configuration in 
installation and purging/sampling modes. For details on the handling and use of the SUMMA 
canisters, see the document “Collection of Volatile Organics in Air Using Evacuated Canisters” 
in Appendix B. Placement of the sampling equipment train and soil gas sampling procedures 
will proceed as follows:

Identify and label sampling locations with unique sample numbers.
Set windsocks at a height of approximately 2 to 4 feet above grade at locations 
upwind and downwind and within 50 feet of the area to be sampled (only sample 
if the wind socks indicate a wind direction which would not place the sampling 
location downgradient of potential sources of target volatile organic compounds). 
Screen the ambient air with a FID and record reading.
Cut a length of Teflon tubing sufficient to reach the sampling depth, including 
sufficient excess length to protrude from the upper end of the drive tubing (in 
most cases, 8 feet should suffice; where the target depth is below the foundation 
floor level, a longer length will likely be required). Sections of tubing can be 
precut and stored in ‘Ziploc’ bags for use at the site.
Connect one end of the tubing to the expendable drive point and thread the other 
end through the first length of drive tube; clamp or plug the fi-ee end of the tubing. 
Connect the drive tube to the drive point.
Attach the drive head to the opposite end of the drive tube and, using the slam bar 
or slide hammer, advance the drive point at the bottom of the drive tube to a depth 
of approximately 2 16 feet below grade.
Disconnect the drive bead, thread the tubing through the extension drive tube, and 
connect the drive head to the top of the extension tube. Repeat as necessary to 
advance the drive point at the bottom of the drive tube to the target depth (in most 
cases this will be 4 feet below grade, but may be deeper at sampling locations 
near building foundations).
Remove the drive head; carefully remove the drive tube extension(s) and drive 
tube from the ground leaving the drive point at the target depth with the Teflon 
tubing attached.
If the hole remains open, add a small amount of sand to cover the drive point 
approximately 6 inches (measure the depth with a tape measure or ruler, if 
possible) and backfill the remainder of the boring with a thick bentonite and water 
slurry.
If the hole collapses around the tubing as the drive tubing is withdrawn, measure 
the depth of the open hole with a tape measure or ruler (if possible), place a 
bentonite slurry in the remaining portion of the borehole or, if the entire borehole 
collapses, pack the soils around the tubing at the surface.
Connect the flow meter and the Tedlar bag to the sampling train, and place the 
Tedlar bag into the vacuum chamber.
Place a cylinder with the volatile tracer (with valve open slightly) at grade level 
immediately adjacent to the Teflon tubing after the removal of the drive tubing 
and prior to sampling (this will test for seepage around the seal during sampling).



Sample Labeling and Handling

The lead sampler will notify the laboratory of the shipment of the samples to the laboratory and 
will confirm arrival.

For details on the handling and use of the SUMMA canisters, see the document “Collection of 
Volatile Organics in Air Using Evacuated Canisters” in Appendix B.

A written record will be kept of the sampling point depth, the nature of the surficial material and 
the backfill material (including the depth to the top of the sand pack or caved-in material, as 
appropriate), the flow rate and duration of purging and sampling, the wind direction at the time 
of purging and sampling, and other observations that might effect the outcome of the sampling or 
the interpretation of the resulting analytical data. An example field data form is attached. Site 
conditions at the time of sampling, such as ambient air temperature, barometric pressure, and 
relative humidity will be recorded frequently during the sampling day.

Sample canisters/containers will arrive from the laboratory in a shipping carton. If possible, the 
containers will be shipped directly to the site for delivery on the date sampling is to begin. If the 
samples must be transported to the site with the samplers and sampling equipment, care will be 
taken to avoid possible sources of cross contamination (e.g., gasoline, solvents, etc.).

Purge the sampling train using a low-volume air pump or the vacuum chamber at 
a low rate (1 to 1.5 liter per minute) for approximately 10 minutes. Note: abrupt 
increases in the flow rate may indicate leakage around the borehole seal. 
Install a clean Ted 1 ar bag for sample collection and fill the bag using the vacuum 
chamber at a low flow rate (I to 1.5 LPM).
Close the valve and disconnect the Tedlar bag
Close the tracer-gas cylinder.
Connect the Tedlar bag to the SUMMA canister and immediately transfer the 
sample into the SUMMA canister.
Decontaminate all reusable downhole equipment (the drive tube, extension, and 
ruler/tape measure) using a soap (such as Alconox) and water solution, rinse with 
potable water, and allow to air dry in an area not subject to contamination from 
the atmosphere (e g., not downgradient from the chemical production/storage 
areas). Discard the used Teflon tubing and Tedlar bags.

All samples will be uniquely labeled using a consistent sample-numbering system which will 
differentiate these samples from other media collected from the same sample locations. 
Field/equipment blanks, canister/container blanks, the ambient air blank, and duplicate samples 
will be blind-labeled. All sample shipments will be accompanied by a chain-of-custody form 
noting sample numbers, sample times, requested analyses/methods, sampler names, and 
signatures of sample handlers. The samples will be packaged in the shipping cartons for 
shipment from the site to the laboratory, and will be shipped overnight delivery using common 
carrier or will be transported by courier.



Quality Assurance/Qualitv Control

To identify possible contributions from these various potential sources of contamination, several 
types of quality assurance/quality control (QA/QC) samples will be collected. Those samples 
and their collection frequency are noted below.

Ambient Air/Background Sample. A sample of ambient air will be collected associated 
with each soil vapor sampling location. A location will be selected 10 feet upwind of the 
soil vapor sampling location. The samples will be collected immediately prior to or 
simultaneous to the collection of the soil vapor sample by attaching the flow meter to the 
SUMMA canister, setting the intake to a height of three feet above grade, and opening 
the valve to allow filling at a rate similar to the soil vapor sampling rate.

Field/Equipment Blank. Field/equipment blanks (two types) will be collected at a rate 
of one per 20 samples or a minimum of one per day (each type). The first type will be 
collected by setting up the sampling train (without the drive tubing) above ground with an 
ultra-high pure (UHP) air source at the down-hole end. The tubing will be purged by 
pumping UHP air through the system, and a sample will be collected into a Tedlar bag 
and transferred into a SUMMA canister. This procedure will check for leaks in the 
sampling train (by inducing a vacuum on the sampling train while introducing UHP air) 
and will be collected in conjunction with one of the ambient air blanks.

Duplicate Samples'. Duplicate samples will be collected at a rate of one in ten or a 
minimum of one per day. A large (12 L) Tedlar bag will be filled using the soil vapor 
sampling procedure. A ‘t’ will be installed between the filled Tedlar bag valve and two 
SUMMA canisters, allowing the simultaneous connection of two SUMMA canisters.

A second field/equipment blank will be collected by connecting one end of the 
decontaminated drive tubing to the UHP air source. UHP air will be purged through the 
system, then the downstream end will be connected to a SUMMA canister, and a sample 
will be collected into the SUMMA canister. This blank will check for possible cross 
contamination via the reusable/field decontaminated drive tubing.

Trip Blank/Canister Blank'. Each batch of SUMMA canisters, since they are reusable 
and subject to decontamination at the laboratory, will be subject to analysis at the

One of the major potential interferences in implementing this and any soil gas sampling 
procedure is the possibility of atmospheric air entering the sampling train and the sample. 
Because the proposed sampling method consists of the collection of soil vapor (as opposed to the 
collection of only the contaminant on sorbtive media), a vacuum must be applied to the sampling 
train to purge and extract a sample. As a result, atmospheric air could be introduced by le^age 
at any connections or valves within the system and by leakage of atmospheric air between the 
borehole walls and the Teflon sampling tubing- This is especially significant since the target 
compounds are actively manufactured/stored/used in the site area, making their presence in the 
ambient air a distinct possibility. Other potential sources of cross contamination or sample 
interference might include contamination of sample containers, adsorption of contaminants to 
sampling equipment and desorption into subsequent samples, and cross contamination during 
shipping.



laboratory to assure cleanliness. In addition, one canister per shipment, to be labeled 
“trip blank”-mm/dd/yy, will remain empty (under negative pressure) during the trip to 
and from the field. The trip/canister blank will be packaged along with the soil vapor 
samples for the return trip to the laboratory for analysis. Upon arrival at the laboratory, it 
will be filled in the laboratory with UHP air and submitted for analysis.

As noted in the procedures section, a volatile tracer will be used to indicate if significant leakage 
around the surface seal is occurring that might also indicate the potential for ambient air to enter 
the sample train. The volatile tracer will be used at all sampling locations and the 
presenc^absence and detected concentration will be reported by the laboratory. The selected 
analytical laboratory should be consulted prior to sample collection to assure that the selected 
tracer is not used elsewhere in the laboratory; if so, an alternative volatile tracer which is within 
the range of the analytical method and relatively non-hazardous will be selected in consultation 
with the laboratory.

Reference: “Standard Guide for Soil Gas Monitoring in the Vadose Zone”, ASTM Method D- 
5314
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1. Scope

2. Summary of Method
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Determination Of Volatile Organic Compounds (VOCs) In Ambient Air Using Specially 
Prepared Canisters With Subsequent Analysis By Gas Chromatography

2.2 After the air sample is collected, the canister valve is closed, an identification tag is attached to the canister, 
a chain-of-custody (COC) form completed, and the canister is transported to a predetermined laboratory for 
analysis.

1.2 This method is applicable to specific VOCs that have been tested and determined to be stable when stored 
in pressurized and sub-atmospheric pressure canisters. Numerous compounds, many of which are chlorinated 
VOCs, have been successfully tested for storage stability in pressurized canisters (1-3). However, minimal 
documentation is currently available demonstrating stability of VOCs in subatmospheric pressure canisters.

2.1 Both subatmospheric pressure and pressurized sampling modes typically use an initially evacuated canister 
and pump-ventilated sample line during sample collection. Pressurized sampling requires an additional pump 
to provide positive pressure to the sample canister. A sample of ambient air is drawn through a sampling train 
comprised of components that regulate the rate and duration of sampling into a pre-evacuated specially prepared 
passivated canister.

1.1 This document describes a procedure for sampling and analysis of volatile organic compounds (VOCs) in 
ambient air. The method was originally based on collection of whole air samples in SUMMA® passivated 
stainless steel canisters, but has now been generalized to other specially prepared canisters (see Section 7.1.1.2). 
The VOCs are separated by gas chromatography and measured by a mass spectrometer or by multidetector 
techniques. This method presents procedures for sampling into canisters to final pressures both above and below 
atmospheric pressure (respectively referred to as pressurized and subatmospheric pressure sampling).

2.3 Upon receipt at the laboratory, the canister tag data is recorded, the COC completed, and the canister is 
attached to the analytical system. During analysis, water vapor is reduced in the gas stream by a Nafion® dryer 
(if applicable), and the VOCs are then concentrated by collection in a cryogenically-cooled trap. The cryogen 
is then removed and the temperamre of the trap is raised. The VOCs originally collected in the trap are

1J The Compendium Method TO-14A target list is shown in Table 1. These compounds have been successfully 
stored in canisters and measured at the parts per billion by volume (ppbv) level. This method applies under most 
conditions encountered in sampling of ambient air into canisters. However, the composition of a gas mixture in 
a canister, under unique or unusual conditions, will change so that the sample is known not to be a true 
representation of the ambient air from which it was taken. For example, low humidity conditions in the sample 
may lead to losses of certain VOCs on the canister walls, losses that would not happen if the humidity were 
higher. If the canister is pressurized, then condensation of water from high humidity samples may cause 
fractional losses of water-soluble compounds. Since the canister surface area is limited, all gases are in 
competition for the available active sites. Hence an absolute storage stability cannot be assigned to a specific 
gas. Fortunately, under conditions of normal usage for sampling ambient air, most VOCs can be recovered from 
canisters near their original concentrations after storage times of up to thirty days.
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If the MS is based upon a standard ion trap design, only a scanning mode is used (note however, that the Select 
Ion Storage (SIS) mode of the ion trap has features of the SIM mode). See Compendium Method TO-15 for 
further explanation and applicability of the ion-trap to the analysis of VOCs from specially prepared canisters.

On the other hand, the use of specific detectors (MS coupled to a GC) allows positive compound identification, 
thus lending itself to more specificity than the multidetector GC. Operating in the SIM mode, the MS can readily 
approach the same sensitivity as the multidetector system, but its flexibility is limited. For SIM operation the 
MS is programmed to acquire data for a limited number of targeted compounds. In the SCAN mode, however, 
the MS becomes a universal detector, often detecting compounds which are not detected by the multidetector 
approach. The GS/MS/SCAN will provide positive identification, while the GC/MS/SIM procedure provides 
quantitation of a restricted list of VOCs, on a preselected target compound list (TCL).

revolatilized, separated on a GC column, then detected by one or more detectors for identification and 
quantitation.

— Extent of misidentification due to overlapping peaks.
— Determination of whether VOCs are within or not within concentration range, thus requiring further 

analysis by specific detectors (GC/MS/SCAN/SIM) (i.e., if too concentrated, the sample is further 
diluted).

— Provide data as to the existence of unexpected peaks which require identification by specific detectors.

2.4 The analytical strategy for Compendium Method TO-14A involves using a high-resolution gas 
chromatograph (GC) coupled to one or more appropriate GC detectors. Historically, detectors for a GC have 
been divided into two groups: non-specific detectors and specific detectors. The non-specific detectors include, 
but are not limited to, the nitrogen-phosphorus detector (NPD), the flame ionization detector (FID), the electron 
capture detector (ECD) and the photo-ionization detector (PID). The specific detectors include the linear 
quadrupole mass spectrometer (MS) operating in either the select ion monitoring (SIM) mode or the SCAN mode, 
or the ion trap detector (see Compendium Method TO-15). The use of these detectors or a combination of these 
detectors as part of the analytical scheme is determined by the required specificity and sensitivity of the 
application. While the non-specific detectors are less expensive per analysis and in some cases far more sensitive 
than the specific detectors, they vary in specificity and sensitivity for a specific class of compounds. For 
instance, if multiple halogenated compounds are targeted, an ECD is usually chosen; if only compounds 
containing nitrogen or phosphorus are of interest, a NPD can be used; or, if a variety of hydrocarbon compounds 
are sought, the broad response of the FID or PID is appropriate. In each of these cases, however, the specific 
identification of the compound within the class is determined only by its retention time, which can be subject to 
shifts or to interference from other non-targeted compounds. When misidentification occurs, the error is generally 
a result of a cluttered chromatogram, making peak assignment difficult. In particular, the more volatile organics 
(chloroethanes, ethyltoluenes, dichlorobenzenes, and various freons) exhibit less well defined chromatographic 
peaks, leading to possible misidentification when using nonspecific detectors. Quantitative comparisons indicate 
that the FID is more subject to error than the ECD because the ECD is a much more selective detector and 
exhibits a stronger response. Identification errors, however, can be reduced by; (a) employing simultaneous 
detection by different detectors or (b) correlating retention times from different GC columns for confirmation. 
In either case, interferences on the non-specific detectors can still cause enor in identifying compounds of a 
complex sample. The non-specific detector system (GC/NPD/FID/ECD/PID), however, has been used for 
approximate quantitation of relatively clean samples. The non-specific detector system can provide a "snapshot" 
of the constituents in the sample, allowing determination of:
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Non-specific Multidetector Analytical System

Advantages Disadvantages

Specific Detector Analytical System

GC/MS/SIM

Advantages Disadvantages

for

GC/MS/SCAN
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The analyst often must decide whether to use specific or non-specific detectors by considering such factors as 
project objectives, desired detection limits, equipment availability, cost and persormel capability in developing 
an analytic strategy. A list of some of the advantages and disadvantages associated with non-specific and specific 
detectors may assist the analyst in the decision-making process.

! positive compound identification 
! can identify all compounds 
! less operator interpretation 
! can resolve co-eluting peaks

The analytical finish for the measurement chosen by the analyst should provide a definitive identification and a 
precise quantitation of volatile organics. In a large part, the actual approach to these two objectives is subject 
to equipment availability. Figure 1 indicates some of the favorite options that are used in Compendium 
Method TO-14A. The GC/MS/SCAN option uses a capillary column GC coupled to a MS operated in a scatming 
mode and supported by spectral library search routines. This option offers the nearest approximation to

! Multiple detectors to calibrate 
! Compound identification not positive 
! Lengthy data interpretation (1 hour each for 

analysis and data reduction)
! Interference(s) from co-eluting compound(s) 
! Cannot identify unknown compounds

- outside range of calibration
- without standards

! Does not differentiate targeted compounds from 
interfering compounds

! Somewhat lower equipment cost than GC/MS 
! Less sample volume required for analysis 
! More sensitive

- ECD may be 1000 times more sensitive than 
GC/MS

! positive compound identification 
! greater sensitivity than GC/MS/SCAN 
! less operator interpretation than

multidetector GC
! can resolve co-eluting peaks 
! more specific than the multidetector GC

! lower sensitivity than GC/MS/SIM 
! greater sample volume required than for

multidetector GC
! somewhat greater equipment cost than

multidetector GC

! cannot identify nonspecified compounds (ions) 
! somewhat greater equipment cost than

multidetector GC
! greater sample volume required than for 

multidetector GC
! universality of detector sacrified to achieve 

enhancement in sensitivity



VOCsMethod TO-14A

3. Significance
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For the experienced analyst whose analytical system is limited to the non-specific detectors. Section 10.3 does 
provide guidelines and example chromatograms showing typical retention times and calibration response factors, 
and utilizing the nonspecific detectors (GC/FID/ECD/PID) analytical system as the primary quantitative 
technique.

Compendium Method TO-15 is now available as a guidance dociunent containing additional advice on the 
monitoring of VOCs. Method TO-15 contains information on alternative water management systems, has a more 
complete quality control section, shows performance criteria that any monitoring technique must achieve for 
acceptance, and provides guidance specifically directed at compound identification by mass spectrometry.

unambiguous identification and covers a wide range of compounds as defined by the completeness of the spectral 
library. GC/MS/SIM mode is limited to a set of target compounds which are user defined and is more sensitive 
than GC/MS/SCAN by virtue of the longer dwell times at the restricted number of m/z values. Both these 
techniques, but especially the GC/MS/SIM option, can use a supplemental general nonspecific detector to 
verify/identify the presence of VOCs. Finally the option labelled GC-multidetector system uses a combination 
of retention time and multiple general detector verification to identify compounds. However, interference due 
to nearly identical retention times can affect system quantitation when using this option.

Due to low concentrations of toxic VOCs encountered in urban air (typically less than 25 ppbv and the majority 
below 10 ppbv) along with their complicated chromatographs. Compendium Method TO-14A strongly 
recommends the specific detectors (GC/MS/SCAN/SIM) for positive identification and for primary quantitation 
to ensure that high-quality ambient data is acquired.

3 J The canister-based method is now a widely used alternative to the solid sorbent-based methods. The method 
has sub-ppbv detection limits for samples of typically 300-500 mL of whole air and duplicate and replicate 
precisions under 20 percent as determined in field tests. Audit bias values average within the range of 
±10 percent. These performance parameters are generally adequate for monitoring at the 10 ’ lifetime exposure 
risk levels for many VOCs.

3.2 The canister-based monitoring method for VOCs has proven to be a viable and widely used approach that 
is based on research and evaluation performed since the early 1980s. This activity has involved the testing of 
sample stability of VOCs in canisters and the design of time-integrative samplers, the development of procedures 
for analysis of samples in canisters, including the procedure for VOC preconcentration from whole air, the 
treatment of water vapor in the sample, and the selection of an appropriate analytical finish has been 
accomplished. The canister-based method was initially summarized by EPA as Method TO-14 in the First 
Supplement to the Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient 
Air. The present document updates the original Compendium Method TO-14 with correction of time-sensitive 
information and other minor changes as deemed appropriate.

3.1 The availability of reliable, accurate and precise monitoring methods for toxic VOCs is a primary need for 
state and local agencies addressing daily monitoring requirements related to odor complaints, fugitive emissions, 
and trend monitoring. VOCs enter the atmosphere from a variety of sources, including petroleum refineries, 
synthetic organic chemical plants, natural gas processing plants, biogenic sources, and automobile exhaust. Many 
of these VOCs are toxic so that their determination in ambient air is necessary to assess human health impacts.
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4. Applicable Documents

4.1 ASTM Standards

4.2 EPA Documents
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3.6 The canister-based method for monitoring VOCs is the alternative to the solid sorbent-based method 
described in conventional methods such as the Compendium Methods TO-1 and TO-2, and in the new 
Compendium Method TO-17 that describes the use multisotbent packings including the use of new carbon-based 
sorbents. It also is an alternative to on-site analysis in those cases where integrity of samples during storage and 
transport has been established.

• Method D1356 Definition of Terms Relating to Atmospheric Sampling and Analysis
• Method E260 Recommended Practice for General Gas Chromatography
• Method E355 Practice for Gas Chromatography Terms and Relationships
• Method D31357 Practice for Planning and Sampling ofAmbient Atmospheres
• Method D5466-93 Determination of Volatile Organic Chemicals in Atmospheres (Canister Sampling 

Methodology)

3.5 Interior surfaces of canisters are treated by any of a number of passivation processes, one of which is 
SUMMA polishing as identified in the original Compendium Method TO-14. Other specially prepared canisters 
are also available (see Section 7.1.1.2).

3.4 Collection of ambient air samples in canisters provides a number of advantages: (1) convenient integration 
of ambient samples over a specific time period (e.g., 24 hours); (2) remote sampling and central analysis; (3) ease 
of storing and shipping samples; (4) unattended sample collection; (5) analysis of samples from multiple sites 
with one analytical system; (6) collection of sufficient sample volume to allow assessment of measurement 
precision and/or analysis of samples by several analytical systems; and (7) storage stability for many VOCs over 
periods of up to 30 days. To realize these advantages, care must be exercised in selection, cleaning, and handling 
sample canisters and sampling apparatus to avoid losses or contamination.

• Technical Assistance Document for Sampling and Analysis Toxic Organic Compounds in Ambient Air, 
U. S. Environmental Protection Agency, EPA-600/4-83-027, June 1983.

• Quality Assurance Handbook for Air Pollution Measurement Systems, U. S. Environmental Protection 
Agency, EPA-600/R-94-038b, May 1994.

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air: Method 
TO-14, Second Supplement, U. S. Environmental Protection Agency, EPA 600/4-89-018, March 1989.

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air: Method 
TO-15, Second Edition, U. S. Environmental Protection Agency, EPA 625/R-96-010b, January 1997.

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, First 
Supplement, U. S. Environmental Protection Agency, Research Triangle Park, NC, EPA-600/4-87-006, 
September 1997.

• Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air: Method 
TO-1, U. S. Environmental Protection Agency, Research Triangle Park, NC, EPA-600/4-84-041,1986.
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43 Other Documents

5. Definitions

5.10 Qualitative Accuracy—the ability of an analytical system to correctly identify compounds.
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53 Cryogen—i refrigerant used to obtain very low temperatures in the cryogenic trap of the analytical system. 
A typical cryogen is liquid nitrogen (bp -195.8DC) or liquid argon (bp -185.7DC).

5.4 Dynamic Calibration—calibration of an analytical system using calibration gas standard concentrations 
in a form identical or very similar to the samples to be analyzed and by introducing such standards into the inlet 
of the sampling or analytical system in a manner very similar to the normal sampling or analytical process.

• U. S. Environmental Protection Agency Technical Assistance Document (3).
• Laboratory and Ambient Air Studies (4-17).

5.7 MS/SIM—the GC is coupled to a MS programmed to acquire data for only specified ions and to disregard 
all others. This is performed using SIM coupled to retention time discriminators. The GC/SIM analysis provides 
quantitative results for selected constituents of the sample gas as programmed by the user.

5.11 Quantitative Accuracy—the ability of an analytical system to correctly measure the concentration of an 
identified compound.

5.1 Absolute Canister Pressure (Pg+Pa)—gauge pressure in the canister (kPa, psi) and Pa = barometric 
pressure (see Section 5.2).

5.2 Absolute Pressure—pressure measured with reference to absolute zero pressure (as opposed to atmospheric 
pressure), usually expressed as kPa, mm Hg or psia.

5.8 Megabore® Column—chromatographic column having an internal diameter (I.D.) greater than 0.50-mm. 
The Megabore® column is a trademark of the J&W Scientific Co. For purposes of this method. Megabore® 
refers to chromatographic columns with 0.53-mm I.D.

[Note: Definitions used in this document and any user-prepared Standard Operating Procedures (SOPSs) 
should be consistent with those used in ASTM Di356. All abbreviations and symbols are defined within this 
document at the point of first use.]

5.9 Pressurized Sampling—collection of an air sample in a canister with a (final) canister pressure above 
atmospheric pressure, using a sample pump.

5.6 MS/SCAN—the GC is coupled to a MS programmed in the SCAN mode to scan all ions repeatedly during 
the GC run. As used in the current context, this procedure serves as a qualitative identification and 
characterization of the sample.

5.5 Gauge Pressure—pressure measured above ambient atmospheric pressure (as opposed to absolute 
pressure). Zero gauge pressure is equal to ambient atmospheric (barometric) pressure.
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6. Interferences and Limitations

7. Apparatus

7.1 Sample Collection
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6.3 The Compendium Method TO-14A analytical system employs a Nafion® permeable membrane dryer to 
remove water vapor from the sample stream. Polar organic compounds permeate this membrane in a manner 
similar to water vapor and rearrangements can occur in some hydrocarbons due to the acid nature of the dryer. 
Compendium Method TO-15 provides guidance associated with alternative water management systems 
applicable to the analysis of a large group of VOCs in specially-treated canisters.

5.12 Static Calibration—calibration of an analytical system using standards in a form different from the 
samples to be analyzed. An example of a static calibration would be injecting a small volume of a high 
concentration standard directly onto a GC column, bypassing the sample extraction and preconcentration portion 
of the analytical system.

6.2 Contamination may occur in the sampling system if canisters are not properly cleaned before use. 
Additionally, all other sampling equipment (e.g., pump and flow controllers) should be thoroughly cleaned to 
ensure that the filling apparatus will not contaminate samples. Instructions for cleaning the canisters and 
certifying the field sampling system are described in Sections 11.1 and 11.2, respectively.

7.1.1 Subatmospheric Pressure (see Figure 2 Without Metal Bellows Type Pump).
7.1.1.1 Sampling Inlet Line. Stainless steel tubing to connect the sampler to the sample inlet

[Note: Subatmospheric pressure and pressurized canister sampling systems are commercially available and 
have been used as part of U.S. Environmental Protection Agency's Toxic Air Monitoring Stations (TAMS), 
Urban Air Toxic Monitoring Program (UATMP), the non-methane organic compound (NMOC) Sampling and ' 
Analysis Program, and in the Photochemical Assessment Monitoring Stations (PAMS).]

5.13 Subatmospheric Sampling—collection of an air sample in an evacuated canister at a (final) canister 
pressure below atmospheric pressure, without the assistance of a sampling pump. The canister is filled as the 
internal canister pressure increases to ambient or near ambient pressure. An auxiliary vacuum pump may be used 
as part of the sampling system to flush the inlet tubing prior to or during sample collection.

(Note: Equipment manufacturers identified in this section were originally published in Compendium 
Method TO-14 as possible sources of equipment. They are repeated in Compendium Method TO-14A as 
reference only. Other manufacturers' equipment should work as well, as long as the equipment is equivalent. 
Modifications to these procedures may be necessary if using other manufacturers' equipment.]

6.1 Interferences can occur in sample analysis if moisture accumulates in the dryer (see Section 10.1.1.2). An 
automated cleanup procedure that periodically heats the dryer to about lOOOC while purging with zero air 
eliminates any moisture buildup. This procedure does not degrade sample integrity for Compendium 
Method TO-14A target compound list (TCL) but can affect some organic compounds.
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7.1.1.3 Stainless Steel Vacuum/Pressure Gauge. Capable of measuring vacuum (-100 to 0 kPa or 0 
to 30 in, Hg) and pressure (0-206 kPa or 0-30 psig) in the sampling system, Matheson, P.O. Box 136, Morrow. 
GA 30200, Model 63-3704, or equivalent. Gauges should be tested clean and leak tight.

7.1.1.4 Electronic Mass Flow Controller. Capable of maintaining a constant flow rate (± 10%) over 
a sampling period of up to 24 hours and under conditions of changing temperature (20-400C) and humidity, 
Tylan Corp., 19220 S. Normandie Ave., Torrance, CA 90502, Model FC-260, or equivalent.

7.1.1.5 Particulate Matter Filter. 2-Dm sintered stainless steel in-line filter, Nupro Co., 4800 E. 345th 
St., Willoughby, OH 44094, Model SS-2F-K4-2, or equivalent.

7.1.1.6 Electronic Timer. For unattended sample collection. Paragon Elect. Co., 606 Parkway Blvd., P.O. 
Box 28, Twin Rivers, WI 54201, Model 7008-00, or equivalent.

7.1.1.7 Solenoid Valve. Electrically-operated, bi-stable solenoid valve, Skinner Magnelatch Valve, New 
Britain, CT, Model V5RAM49710, with Viton® seat and o-rings. A Skinner Magnelatch valve is used for 
purposes of illustration only in Figures 2 and 3.

7.1.1.8 Chromatographic Grade Stainless Steel Tubing and Fittings. For interconnections, Alltech 
Associates, 2051 Waukegan Rd., Deerfield, IL 60015, Cat. #8125, or equivalent. All such materials in contact 
with sample, analyte, and support gases prior to analysis should be chromatographic grade stainless steel.

7.1.1.9 Thermostatically Controlled Heater. To maintain temperature inside insulated sampler 
enclosure above ambient temperature, Watlow Co., Pfafftown, NC, Part 04010080, or equivalent.

7.1.1.10 Heater Thermostat. Automatically regulates heater temperature, Elmwood Sensors, Inc., 500 
Narragansett Park Dr., Pawtucket, RI 02861, Model 3455-RC-0100-0222, or equivalent.

7.1.1.11 Fan. For cooling sample system, EG&G Rotron, Woodstock, NY, Model SUZAI, or equivalent.
7.1.1.12 Fan Thermostat. Automatically regulates fan operation, Elmwood Sensors, Inc., Pawtucket, RI, 

Model 3455-RC-0100-0244, or equivalent.
7.1.1.13 Maximum-Minimum Thermometer. Records highest and lowest temperatures during sampling 

period, Thomas Scientific, Brooklyn Thermometer Co., Inc., P/N 9327H30, or equivalent.
7.1.1.14 Stainless Steel Shut-Off Valve. Leak free, for vacuum/pressure gauge.
7.1.1.15 Auxiliary Vacuum Pump. Continuously draws ambient air through the inlet manifold at 10 

L/min. or higher flow rate. Sample is extracted from the manifold at a lower rate, and excess air is exhausted.

(Note: The use of higher inlet flow rates dilutes any contamination present in the inlet and reduces the 
possibility of sample contamination as a result of contact with active adsorption sites on inlet walls.]

7.1.1.2 Specially-Treated Sample Canister. Leak-free stainless steel pressure vessels of desired volume 
(e.g., 6 L), with valve and passivated interior surfaces. Major manufacturers and re-suppliers are:

• BRC/Ramussen
17010 NW Skyline Blvd.
Portland, OR 97321

• Meriter
1790 Potrero Drive
San Jose, CA 95124

• Restec Corporation
110 Benner Circle
Bellefonte, PA 16823-8812

• XonTech Inc.
6862 Hayenhurst Avenue
VanNuys, CA 91406

• Scientific Instrumentation Specialists
P.O. Box 8941
Moscow, ID 83843

• Graseby
500 Technology Ct.
Smyrna, GA 30832
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7.2 Sample Analysis
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7.1.1.16 Elapsed Time Meter. Measures duration of sampling, Conrac, Cramer Div., Old Saybrook, CT, 
Type 6364, P/N 10082, or equivalent.

7.1.1.17 Optional Fixed Orifice, Capillary, or Adjustable Micrometering Valve. May be used in lieu 
of the electronic flow controller for grab samples or short duration time-integrated samples. Usually appropriate 
only in situations where screening samples are taken to assess future sampling activity.

7.1.2 Pressurized (see Figure 2 With Metal Bellows Type Pump and Figure 3).
7.1.2.1 Sample Pump. Stainless steel, metal bellows type. Metal Bellows Corp., 1075 Providence 

Highway, Sharon, MA 02067, Model MB-151, or equivalent, capable of 2 atmospheres output pressure. Pump 
must be free of leaks, clean, and uncontaminated by oil or organic compounds.

7.1.2.2 Other Supporting Materials. All other components of the pressurized sampling system (see 
Figure 2 with metal bellows type pump and Figure 3) are similar to components discussed in Sections 7.1.1.1 
through 7.1.1.16.

7.2.1 GC/MS/SCAN Analytical System (see Figure 4).
7.2.1.1 Gas Chromatograph. Capable of subambient temperature programming for the oven, with other 

generally standard features such as gas flow regulators, automatic control of valves and integrator, etc. Flame 
ionization detector optional, Hewlett Packard, Rt. 41, Avondale, PA 19311, Model 588OA, with oven temperature 
control and Level 4 BASIC programming, or equivalent. The GS/MS/SCAN analytical system must be capable 
of acquiring and processing data in the MS/SCAN mode.

7.2.1.2 Chromatographic Detector. Mass-selective detector, Hewlett Packard, 3000-T Hanover St., 9B, 
Palo Alto, CA 94304, Model HP-5970 MS, or equivalent, equipped with computer and appropriate software, 
Hewlett Packard, 3000-T Hanover St., 9B, Palo Alto, CA 94304, HP-216 Computer, Quicksilver MS software, 
Pascal 3.0, mass storage 9133 HP Winchester with 3.5 inch floppy disk, or equivalent. The GC/MS is set in the 
SCAN mode, where the MS screens the sample for identification and quantitation of VOC species.

7.2.U Cryogenic Trap with Temperature Control Assembly. Refer to Section 10.1.1.3 for complete 
description of trap and temperature control assembly, Graseby, 500 Technology Ct., Smyrna, GA 30082) Model 
320-01, or equivalent.

7.2.1.4 Electronic Mass Flow Controllers (3). Maintain constant flow (for carrier gas and sample gas) 
and to provide analog output to monitor flow anomalies, Tylan Model 260, 0-100 mL/min, or equivalent.

7.2.1.5 Vacuum Pump. General purpose laboratory pump, capable of drawing the desired sample volume 
through the cryogenic trap, Thomas Industries, Inc., Sheboygan, WI, Model 107BA20, or equivalent.

7.2.1.6 Chromatographic Grade Stainless Steel Tubing and Stainless Steel Plumbing Fittings. Refer 
to Section 7.1.1.8 for description.

7.2.1.7 Chromatographic Column. To provide compound separation such as shown in Table 5. Hewlett 
Packard, Rt. 41, Avondale, PA 19311. Typical GC column for this application is OV-1 capillary column, 
0.32-mm x 50 m with 0.88-Dm crosslinked methyl silicone coating, or equivalent.

[Note: An alternative sampling system has been developed by Dr. R. Rasmussen, The Oregon Graduate 
Institute of Science and Technology, 20000 N.W. Walker Rd., Beaverton, Oregon 97006, 503-690-1077, 
(17,18) and is illustrated in Figure 3. This flow system uses, in order, a pump, a mechanical flow regulator, 
and a mechanical compensation flow restrictive device. In this configuration the pump is purged with a large 
sample flow, thereby eliminating the need for an auxiliary vacuum pump to flush the sample inlet. 
Interferences using this configuration have been minimal.]
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7.2.3.1
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7.2.1.8 Stainless Steel Vacuum/Pressure Gauge (Optional). Capable of measuring vacuum (-101.3 
to 0 kPa) and pressure (0-206 kPa) in the sampling system, Matheson, P.O. Box 136, Morrow, GA 30200, Model 
63-3704, or equivalent. Gauges should be tested clean and tight.

7.2.1.9 Stainless Steel Cylinder Pressure Regulators. Standard, two-stage cylinder pressure gauges for 
helium, zero air and hydrogen gas cylinders.

7.2.1.10 Gas Purifiers (3). Used to remove organic impurities and moisture from gas streams, Hewlett 
Packard, Rt. 41, Avondale, PA 19311, P/N 19362 - 60500, or equivalent.

7.2.1.11 Low Dead-Volume Tee (optional). Used to split the exit flow from the GC column. Alltech 
Associates, 2051 Waukegan Rd., Deerfield, IL 60015, Cat. #5839, or equivalent.

7.2.1.12 Nafion® Dryer. Consisting of Nafion tubing coaxially mounted within larger tubing, Perma Pure 
Products, 8 Executive Drive, Toms River, NJ 08753, Model MD-125-48, or equivalent. Refer to Section 
10.1.1.2 for description.

7.2.1.13 Six-Port Gas Cromatographic Valve. Seismograph Service Corp., Tulsa, OK, Seiscor 
Model VIII, or equivalent.

7.2.1.14 Chart Recorder (optional). Compatible with the detector output signal to record optional FID 
detector response to the sample.

7.2.1.15 Electronic Integrator (optional). Compatible with the detector output signal of the FID and 
capable of integrating the area of one or more response peaks and calculating peak areas corrected for baseline 
drift.

7.2.2 GC/MS/SIM Analytical System (see Figure 4).
7.2.2.1 The GC/MS/SIM analytical system must be capable of acquiring and processing data in the MS- 

SIM mode.
7.2.2.2 All components of the GC/MS/SIM system are identical to Sections 7.2.1.1 through 7.2.1.15.

7.2.3 GC-Multidetector Analytical System (see Figure 5 and Figure 6).
Gas Chromatograph with Flame Ionization and Electron Capture Detectors 

(Photoionization Detector Optional). Capable of sub-ambient temperature programming for the oven and 
simultaneous operation of all detectors, and with other generally standard features such as gas flow regulators, 
automatic control of valves and integrator, etc., Hewlett Packard, Rt. 41, Avondale, PA 19311, Model 5990A, 
with oven temperature control and Level 4 BASIC programming, or equivalent.

7.23.2 Chart Recorders. Compatible with the detector output signals to record detector response tot he 
sample.

7.2.33 Electronic Integrator. Compatible with the detector output signals and capable of integrating 
the area of one or more response peaks and calculating peak areas corrected for baseline drift.

7.2.3.4 Six-Port Gas Chromatographic Valve. See Section 7.2.1.13.
7.23.5 Cryogenic Trap with Temperature Control Assembly. Refer to Section 10.1.1.3 for complete 

description of trap and temperature control assembly, Graseby, 500 Technology Ct, Smyrna, GA 30082, Model 
320-01, or equivalent.

7.23.6 Electronic Mass Flow Controllers (3), Maintain constant flow (for carrier gas, nitrogen make-up 
gas and sample gas) and to provide analog output to monitor flow anomalies, Tylan Model 260,0-100 mL/min, 
or equivalent.

1.13.1 Vacuum Pump. General purpose laboratory pump, capable of drawing the desired sample volume 
through the cryogenic trap (see Section 7.2.1.6 for source and description).

7.23.8 Chromatographic Grade Stainless Steel Tubing and Stainless Steel Plumbing Fittings. Refer 
to Section 7.1.1.8 for description.

7.23.9 Chromatographic Column. To provide compound separation such as shown in Table 7, Hewlett 
Packard,Rt. 41, Avondale, PA 19311. Typical GC column for this application is OV-1 capillary column, 0.32 
mm X 50 m with 0.88 um crosslinked methyl silicone coating, or equivalent.
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7.3 Canister Cleaning System (see Figure 7)

7.4 Calibration System and Manifold (see Figure 8)

8. Reagents and Materials

8.1 Gas Cylinders of Helium, Hydrogen, Nitrogen, and Zero Air. Ultrahigh purity grade, best source.
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7.2.3.10 Vacuum/Pressure Gauges (3). Refer to Section 7.2.1.9 for description.
7.2.3.11 Cylinder Pressure Stainless Steel Regulators. Standard, two-stage cylinder regulators with 

pressure gauges for helium, zero air, nitrogen, and hydrogen gas cylinders.
7.2.3.12 Gas Purifiers (4). Used to remove organic impurities and moisture from gas streams, Hewlett 

Packard, Rt. 41, Avondale, PA 19311, P/N 19362 - 60500, or equivalent.
7.2.3.13 Low Dead-Volume Tee. Used to split (50/50) the exit flow from the GC column, Alltech 

Associates, 2051 Waukegan Rd., Deerfield, IL 60015, Cat. #5839, or equivalent.

7.4.1 Calibration Manifold. Glass manifold, (1.25-cm I.D. x 66-cm) with sampling ports and internal 
baffles for flow disturbance to ensure proper mixing.

7.4.2 Humidifier. 500-mL impinger flask containing HPLC grade deionized water.
7.43 Electronic Mass Flow Controllers. One 0 to 5 L/min and one 0 to 50 mL/min, Tylan Corporation, 

23301-TS Wilmington Ave., Carson, CA 90745, Model 2160, or equivalent.
7.4.4 Teflon® Filter(s). 47-mm Teflon® filter for particulate control, best source.

[Note: Other columns (e.g., DB-624) can be used as long as the system meets user needs. The Wider 
Megabore® column (i.e., 0.53-mm I.D.) is less susceptible to plugging as a result of trapped water, thus 
eliminating the need for Nafion® dryer in the analytical system. The Megabore® column has sample capacity 
approaching that ofa packed column, while retaining much of the peak resolution traits of narrower columns 
(i.e., 0.32-mm I.D.).]

73.1 Vacuum Pump. Capable of evacuating sample canister(s) to an absolute pressure of <0.05 mm Hg.
73.2 Manifold. Stainless steel manifold with connections for simultaneously cleaning several canisters.
7.33 Shut-off Valve(s). Seven (7) on-off toggle valves.
7.3.4 Stainless Steel Vacuum Gauge. Capable of measuring vacuum in the manifold to an absolute 

pressure of 0.05 mm Hg or less;
73.5 Cryogenic Trap (2 required). Stainless steel U-shaped open tubular trap cooled with liquid oxygen 

or argon to prevent contamination from back diffusion of oil from vacuum pump and to provide clean, zero air 
to sample canister(s).

7.3.6 Stainless Steel Pressure Gauges (2). 0-345 kPa (0-50 psig) to monitor zero air pressure.
73.7 Stainless Steel Flow Control Valve. To regulate flow of zero air into canister(s).
73.8 Humidifier. Pressurizable water bubbler containing high performance liquid chromatography (HPLC) 

grade deionized water or other system capable of providing moisture to the zero air supply.
73.9 Isothermal Oven (optional). For heating canisters, Fisher Scientific, Pittsbingh, PA, Model 349, or 

equivalent.



VOCsMethod TO-14A

8.3 Cryogen. Liquid nitrogen (bp -195.8nC) or liquid argon (bp-185.7DC), best source.

8.5 Deionized Water. HPLC grade, ultrahigh purity (for humidifier), best source.

8.6 4-Bromofluorobenzene. Used for tuning GC/MS, best source.

8.7 Hexane. For cleaning sample system components, reagent grade, best source.

8.8 Methanol. For cleaning sampling system components, reagent garde, best source.
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vinyl chloride
vinylidene chloride
1.1.2- trichloro-1,2,2-tri fluoroethane
chloroform
1.2- dichloroethane
benzene

toluene
Freon 12
methyl chloride
1,2-dichloro-1,1,2,2-tetrafluoroethane 
methyl bromide
ethyl chloride
Freon 11
dichloromethane
1.1- dicholoroethane
cis-1,2-dicholoroethylene
1.2- dichloropropane
1.1.2- trichloroethane
1.2- dibromoethane
tetrachloroethylene
chlorobenzene
benzyl chloride 
hexachloro-1,3-butadiene

methyl chloroform 
carbon tetrachloride 
trichloroethylene 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethylbenzene 
o-xylene 
m-xylene 
p-xylene 
styrene
1,1,2,2-tetrachloroethane 
1,3,5-trimethylbenzene
1.2.4- trimethylbenzene 
m-dichlorobenzene 
o-dichlorobenzene 
p-dichlorobenzene
1.2.4- trichlorobenzene
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The cylinder should be traceable to a National Institute of Standards and Technology (NIST) Standard Reference 
Material (SRM). The components may be purchased in one cylinder or may be separated into different cylinders. 
Refer to manufacturer's specification for guidance on purchasing and mixing VOCs in gas cylinders. Those 
compounds purchased should match one's own TCL.

8.4 Gas Purifiers. Connected in-line between hydrogen, nitrogen, and zero air gas cylinders and system inlet 
line, to remove moisture and organic impurities from gas streams. Alltech Associates, 2051 Waukegan Rd., 
Deerfield, IL 60015, or equivalent.

8.2 Gas Calibration Standards. Cylinder(s) containing approximately 10 ppmv of each of the following 
compounds of interest:
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9. Sampling System

9.1 System Description

where:

□ 8.3 mL/min
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For example, if a 6-L canister is to be filled to 202 kPa (2 atmospheres) absolute pressure in 24 hours, the flow 
rate can be calculated by

V = volume of the canister, mL. 
T = sample period, hours.

9.1.1 Subatmospheric Pressure Sampling [see Figure 2 (Without Metal Bellows Type Pump)].
9.1.1.1 In preparation for subatmospheric sample collection in a canister, the canister is evacuated to 0.05 

mm Hg. When opened to the atmosphere containing the VOCs to be sampled, the differential pressure causes 
the sample to flow into the canister. This technique may be used to collect grab samples (duration of 10 to 30 
seconds) or time-integrated samples (duration of 12-24 hours) taken through a flow-restrictive inlet (e.g., mass 
flow controller, critical orifice).

9.1.1.2 With a critical orifice flow restrictor, there will be a decrease in the flow rate as the pressure 
approaches atmospheric. However, with a mass flow controller, the subatmospheric sampling system can 
maintain a constant flow rate from full vacuum to within about 7 kPa (1.0 psig) or less below ambient pressure.

9.1.2 Pressurized Sampling [See Figure 2 (With Metal Bellows Type Pump)].
9.1.2.1 Pressurized sampling is used when longer-term integrated samples or higher volume samples are 

required. The sample is collected in a canister using a pump and flow control arrangement to achieve a typical 
103-206 kPa (15-30 psig) final canister pressure. For example, a 6-liter evacuated canister can be filled at 10 
mL/min for 24 hours to achieve a final pressure of about 144 kPa (21 psig).

9.1.2.2 In pressiuized canister sampling,a metal bellows type pump draws in ambient air from the 
sampling manifold to fill and pressurize the sample canister.

9.13 All Samplers.
9.1.3.1 A flow control device is chosen to maintain a constant flow into the canister over the desired 

sample period. This flow rate is determined so the canister is filled (to about 88.1 kPa for subatmospheric 
pressure sampling or to about one atmosphere above ambient pressure for pressurized sampling) over the desired 
sample period. The flow rate can be calculated by

P g 2 X 6000
24 X 60

fd2jlv
T X 60

F = flow rate, mL/min.
P = final canister pressure, atmospheres absolute. P is approximately equal to

kPa gauge q j

101.2
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9.2 Sampling Procedure

[Note: The sampling system should be contained in an appropriate enclosure.]

[Note: The following discussion is related to Figure 2.]

9.2.5 To verify correct sample flow, a "practice" (evacuated) canister is used in the sampling system.
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9.2.3 Prior to locating the sampling system, the user may want to perform "screening analyses" using a 
portable GC system, as outlined in Appendix B, to determine potential volatile organics present and potential "hot 
spots." The information gathered from the portable GC screening analysis would be used in developing a 
monitoring protocol, which includes the sampling system location, based upon the "screening analysis" results.

9.2.4 After "screening analysis," the sampling system is located. Temperatures of ambient air and sampler 
box interior are recorded on the Compendium Method T0-14A field test data sheet (FTDS), as illustrated in 
Figure 10.

[Note: For a subatmospheric sampler, the flow meter and practice canister are needed. For the pump-driven 
system, the practice canister is not needed, as the flow can be measured at the outlet of the system.]

9.2.1 The sample canister should be cleaned and tested according to the procedure in Section 11.1.
9.2.2 A sample collection system is assembled as shown in Figure 2 (and Figure 3) and must meet 

certification requirements as outlined in Section 11.2.3.

9.13,2 For automatic operation, the timer is wired to start and stop the pump at appropriate times for the 
desired sample period. The timer must also control the solenoid valve, to open the valve when starting the pump 
and close the valve when stopping the pump.

9.133 The use of the Skinner Magnelatch valve avoids any substantial temperature rise that would occur 
with a conventional, normally closed solenoid valve that would have to be energized during the entire sample 
period. The temperature rise in the valve could cause outgassing of organic compounds from the Viton valve seat 
material. The Skinner Magnelatch valve requires only a brief electrical pulse to open or close at the appropriate 
start and stop times and therefore experiences no temperature increase. The pulses may be obtained either with 
an electronic timer that can be programmed for short (5 to 60) seconds ON periods, or with a conventional 
mechanical timer and a special pulse circuit. A simple electrical pulse circuit for operating the Skinner 
Magnelatch solenoid valve with a conventional mechanical timer is illustrated in Figure 9(a). However, with this 
simple circuit, the valve may operate unreliably during brief power interruptions or if the timer is manually 
switched on and off too fast. A better circuit incorporating a time-delay relay to provide more reliable valve 
operation is shown in Figure 9(b).

9.13.4 The coimecting lines between the sample inlet and the canister should be as short as possible to 
minimize their volume. The flow rate into the canister should remain relatively constant over the entire sampling 
period. If a critical orifice is used, some drop in the flow rate may occur near the end of the sample period as the 
canister pressure approaches the final calculated pressure.

9.1.3.5 As an option, a second electronic timer (see Section 7.1.1.6) may be used to start the auxiliary 
pump several hours prior to the sampling period to flush and condition the inlet line.

9.1.3.6 Prior to field use, each sampling system must pass a humid zero air certification (see 
Section 11.2.2). All plumbing should be check carefully for leaks. The canisters must also pass a humid zero 
air certification before use (see Section 11.1).
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[Note: Any time the sampler is turned off, wait at least 30 seconds to turn the sampler back on.]

[Note: For a pressurized system, the final flow may be measured directly.]

The sampler is turned off.
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A certified mass flow meter is attached to the inlet line of the manifold, just in front of the filter. The canister 
is opened. The sampler is turned on and the reading of the certified mass flow meter is compared to the sampler 
mass flow controller. The valves should agree within ±10%. If not, the sampler mass flow meter needs to be 
recalibrated or there is a leak in the system. This should be investigated and corrected.

Time of day and elapsed time meter readings are also recorded.
9.2.14 The canister valve is closed. The sampling line is disconnected from the canister and the canister is 

removed from the system. For a subatmospheric system, a certified mass flow meter is once again connected to 
the inlet manifold in front of the in-line filter and a "practice" canister is attached to the Magnelatch valve of the 
sampling system. The final flow rate is recorded on the canister sampling field data sheet (see Figure 10).

After two minutes, the desired canister flow rate is adjusted to the proper value (as indicated by the certified mass 
flow meter) by the sampler flow control unit controller (e.g., 3.5 mL/min for 24 hr, 7.0 mL/min for 12 hr). 
Record final flow under "CANISTER FLOW RATE," as provided in Figure 10.

9.2.6 The sampler is turned off and the elapsed time meter is reset to 000.0.

9.2.7 The "practice" canister and certified mass flow meter are disconnected and a clean certified (see 
Section 11.1) canister is attached to the system.

9.2.8 The canister valve and vacuum/pressure gauge valve are opened.
9.2.9 Pressure/vacuum in the canister is recorded on the canister sampling field data sheet (see Figure 10) 

as indicated by the sampler vacuum/pressure gauge.
9.2.10 The vacuum/pressure gauge valve is closed and the maximum-minimum thermometer is reset to 

current temperature. Time of day and elapsed time meter readings are recorded on the canister sampling field data 
sheet.

9.2.11 The electronic timer is set to begin and stop the sampling period at the appropriate times. Sampling 
commences and stops by the programmed electronic timer.

9.2.12 After the desired sampling period, the maximum, minimum, current interior temperature and current 
ambient temperature are recorded on the sampling field data sheet. The current reading from the flow controller 
is recorded.

9.2.13 At the end of the sampling period, the vacuum/pressure gauge valve on the sampler is briefly opened 
and closed and the pressure/vacuum is recorded on the sampling FTDS. Pressure should be close to desired 
pressure.

[Note: For a subatmospheric sampling system, if the canister is at atmospheric pressure when the fieldfinal 
pressure check is performed, the sampling period may be suspect. This information should be noted on the 
sampling FTDS.]

[Note: Mass flow meter readings may drift. Check the zero reading carefully and add or subtract the zero 
reading when reading or adjusting the samplerflow rate, to compensate for any zero drift.]
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10. Analytical System (see Figures 4, 5 and 6)

10.1 System Description
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[Note: Rapid heating of the trap provides efficient transfer of the sample components onto the gas 
chromatographic column.]

[Note: While the GC-multidetector analytical system does not employ a Nafion® dryer for drying the sample 
gas stream, it is used here because the GC/MS system utilizes a larger sample volume and is far more sensitive 
to excessive moisture than the GC-multidetector analytical system. Moisture can adversely affect detector 
precision. The Nafion® dryer also prevents freezing of moisture on the 0.3 2-mm I.D. column, which may 
cause column blockage and possible breakage.]

[Note: Thefollowing section relates to the use of the linear quadrupole MS technology as the detector. The 
ion-trap technology is as applicable to the detection of VOCs from a specially-treated canister. EPA 
developed this method using the linear quadrupole MS, as part of it's air toxics field and laboratory 
monitoring programs over the last several years. Modifications to these procedures may be necessary if other 
technology is utilized.]

Upon sample injection unto the column, the MS computer is signaled by the GC computer to begin detection of 
compounds which elute from the column. The gas stream from the GC is scanned within a preselected range of 
atomic mass units (amu). For detection of compounds in Table 1, the range should be 18 to 250 amu, resulting 
in a 1.5 Hz repetition rate. Six (6) scans per eluting chromatographic peak are provided at this rate. The 10-15 
largest peaks are chosen by an automated data reduction program, the three scans nearest the peak apex are 
averaged, and a background subtraction is performed. A library search is then performed and the top ten best 
matches for each peak are listed. A qualitative characterization of the sample is provided by this procedure. A 
typical chromatogram of VOCs determined by GC/MS/SCAN is illustrated in Figure 11(a).

10.1.1.2 A Nafion® permeable membrane dryer is used to remove water vapor selectively from the sample 
stream. The permeable membrane consists of Nafion® tubing (a copolymer of tetrafluoroethylene and 
fluorosulfonyl monomer) that is coaxially mounted within larger tubing. The sample stream is passed through 
the interior of the Nafion® tubing, allowing water (and other light, polar compounds) to permeate through the 
walls into the dry purge stream flowing through the annular space between the Nafion® and outer tubing.

92.15 An identification tag is attached to the canister. Canister serial number, sample number, location, and 
date are recorded on the tag. Complete the Chain-of-Custody (COC) for the canister and ship back to the 
laboratory for analysis.

10.1.1 GC/MS/SCAN System.
10.1.1.1 The analytical system is comprised of a GC equipped with a mass-selective detector set in the 

SCAN mode (see Figure 4). All ions are scanned by the MS repeatedly during the GC run. The system includes 
a computer and appropriate software for data acquisition, data reduction, and data reporting. A 400 mL air 
sample is collected from the canister into the analytical system. The sample air is first passed through a Nafion® 
dryer, through the 6-port chromatographic valve, then routed into a cryogenic trap.

The trap is heated (-160DC to 1200C in 60 sec) and the analyte is injected onto the OV-1 capillary column (0.32- 
mm X 50-m).
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! Semi-real time picture of the progress of the analytical scheme.
! Confirmation by the concurrent MS analysis of other labs that can provide only FID results. 
! Ability to compare GC/FID with other analytical laboratories with only GC/FID capability.

[Note: Alternative trap assembly and connection to the GC may be used depending on the user's 
requirements.]

The carrier gas line is connected to the injection end of the analytical column with a zero-dead-volume fitting that 
is usually held in the heated zone above the GC oven. A 15-cm x 15-cm x 24-cm aluminum box is fitted over 
the sample handling elements to complete the package. Vaporized cryogen is vented through the top of the box.

10.1.1.4 As an option, the analyst may wish to split the gas stream exiting the column with a low dead
volume tee, passing one-third of the sample gas (~1.0 mL/min) to the mass-selective detector and the remaining 
two-thirds (~2.0 mL/min) through an FID, as illustrated as an option in Figure 4. The use of the specific detector 
(MS/SCAN) coupled with the non-specific detector (FID) enables enhancement of data acquired from a single 
analysis. In particular, the FID provides the user:

10.1.13 The packed metal tubing used for reducing temperature trapping of VOCs is shown in Figure 12. 
The cooling unit is comprised of a 0.32-cm outside diameter (O.D.) nickel tubing loop packed with 60-80 mesh 
Pyrex® beads, Nutech Model 320-01, or equivalent The nickel tubing loop is wound onto a cylindrically formed 
tube heater (0250 watt). A cartridge heater (025 watt) is sandwiched between pieces of aluminum plate at the 
trap inlet and outlet to provide additional heat to eliminate cold spots in the transfer tubing. During operation, 
the trap is inside a two-section stainless steel shell which is well insulated. Rapid heating (-150 to +100DC in 
55 s) is accomplished by direct thermal contact between the heater and the trap tubing. Cooling is achieved by 
vaporization of the cryogen. In the shell, efficient cooling (+120 to -150nC in 225 s) is facilitated by confining 
the vaporized cryogen to the small open volume surrounding the trap assembly. The trap assembly and 
chromatographic valve are mounted on a baseplate fitted into the injection and auxiliary zones of the GC on an 
insulated pad directly above the column oven for most commercially available GC systems.

[Note: To prevent excessive moisture build-up and any memory effects in the dryer, a clean-up procedure 
involving periodic heating of the dryer (10(f\Cfor 20 minutes) while purging with dry zero air (Q 500 mL/min) 
should be implemented as part of the user's SOP manual. The clean-up procedure is repeated during each 
analysis (7). Studies have indicated no substantial loss of targeted VOCs utilizing the above clean-up 
procedure (7). However, use of the cleanup procedure for compounds other than those on the TCL can lead 
to loss of sample integrity (19). This clean-up procedure is particularly useful when employing cryogenic 
preconcentration of VOCs with subsequent GC analysis using a 0.32-mm I.D. column because excess 
accumulated water can cause trap and column blockage and also adversely affect detector precision. In 
addition, the improvement in water removal from the sampling stream will allow analyses of much larger 
volumes of sample air in the event that greater system sensitivity is requiredfor targeted compounds.]

10.1.2 GC/MS/SIM System.
10.1.2.1 The analytical system is comprised of a GC equipped with an OV-1 capillary column (0.32-mm 

X 50-m) and a mass-selective detector set in the SIM mode (see Figure 4). The GC/MS is set up for automatic, 
repetitive analysis. The system is programmed to acquire data for only the target compounds and to disregard 
all others. The sensitivity is 0.1 ppbv for a 250 mL air sample with analytical precision of about 5% relative 
standard deviation. Concentration of compounds based upon a previously installed calibration table is reported
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[Note: This represents a 14 minute sampling period at a rate of 35 mL/min.]
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[Note: Purity ofgas purifiers is checked prior to use by passing humid zero-air through the gas purifier and 
analyzing according to Section 11.2.2.]

by an automated data reduction program. A Nation® dryer is also employed by this analytical system prior to 
cryogenic preconcentration; therefore, many polar compounds are not identified by this procedure.

10.1.2.2 SIM analysis is based on a combination of retention times and relative abundances of selected 
ions (see Table 2). These qualifiers are stored on the hard disk of the GC/MS computer and are applied for 
identification of each chromatographic peak. The retention time qualifier is determined to be ± 0.10 minute of 
the library retention time of the compound. The acceptance level for relative abundance is determined to be ± 
15% of the expected abundance, except for vinyl chloride and methylene chloride, which is determined to be ± 
25%. Three ions are measured for most of the forty compounds. When compound identification is made by the 
computer, any peak that fails any of the qualifying tests is flagged (e.g., with an *). All the data should be 
manually examined by the analyst to determine the reason for the flag and whether the compound should be 
reported as found. While this adds some subjective judgment to the analysis, computer-generated identification 
problems can be clarified by an experienced operator. Manual inspection of the quantitative results should also 
be performed to verify concentrations outside the expected range. A typical chromatogram of VOCs determined 
by GC/MS/SIM mode is illustrated in Figure 11(b).

10.1.3 GC-Multidetector (GC/FID/ECD) System with Optional PID.
10.1 J.l The analytical system (see Figure 5) is comprised of a gas chromatograph equipped with a 

capillary column and electron capture and flame ionization detectors (see Figure 5). In typical operation, sample 
air from pressurized canisters is vented past the inlet to the analytical system from the canister at a flow rate of 
75 mL/min. For analysis, only 35 mL/min of sample gas is used, while excess is vented to the atmosphere. Sub
ambient pressure canisters are connected directly to the inlet and air is pulled through a trap by a downstream 
vacuum. The sample gas stream is routed through a six port chromatographic valve and into the cryogenic trap 
for a total sample volume of490 mL.

The trap (see Section 10.1.1.3) is cooled to -I50DC by controlled release of a cryogen. VOCs are condensed on 
the trap surface while Nj, Q, and other sample components are passed to the pump. After the organic 
compounds are concentrated, the valve is switched and the trap is heated. The revolatilized compounds are 
transported by helium carrier gas at a rate of 4 mL/min to the head of the Megabore® OV-1 capillary column 
(0.53-mm x 30-m). Since the column initial temperature is at -50DC, the VOCs are cryofocussed on the head of 
the column. Then, the oven temperature is programmed to increase and the VOCs in the carrier gas are 
chromatographically separated. The carrier gas containing the separated VOCs is then directed to two parallel 
detectors at a flow rate of 2 mL/min each. The detectors sense the presence of the speciated VOCs, and the 
response is recorded by either a strip chart recorder or a data processing unit.

10.1.3.2 Typical chromatograms of VOCs determined by the GC/FID/ECD analytical system are 
illustrated in Figures 11(c) and 11(d), respectively.

10.1.3.3 Helium is used as the carrier gas (04 mL/min) to purge residual air from the trap at the end of 
the sampling phase and to carry the revolatilized VOCs through the Megabore® GC column. Moisture and 
organic impurities are removed from the helium gas stream by a chemical purifier installed in the GC (see Section 
7.2.1.11). After exiting the OV-1 Megabore® column, the carrier gas stream is split to the two detectors at rates 
of 02 mL/min each.

10.1.3.4 Gas scrubbers containing Drierite® or silica gel and 5A molecular sieve are used to remove 
moisture and organic impurities from the zero air, hydrogen, and nitrogen gas streams.
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10.2 GC/MS/SCAN/SIM System Performance Criteria

FID.

[Note: Some systems allow auto-tuning to facilitate this process.]
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10.2.1 GC/MS System Operation.
10.2.1.1 Prior to analysis, the GC/MS system is assembled and checked according to manufacturer's 

instructions.
10.2.1.2 Table 3.0 outlines general operating conditions for the GC/MS/SCAN/SIM system with optional

10.2.1.3 The GC/MS system is first challenged with humid zero air (see Section 11.2.2).
10.2.1.4 The GC/MS and optional FID system is acceptable if it contains less than 0.2 ppbv of targeted 

VOCs.
10.2.2 Daily GC/MS Tuning (see Figure 13)

10.2.2.1 At the beginning of each day or prior to a calibration, the GC/MS system must be tuned to verify 
that acceptable performance criteria are achieved.

10.2.2.2 For tuning the GC/MS, a cylinder containing 4-bromofluorobenzene (4-BFB) is introduced via 
a sample loop valve injection system.

10.1.3.5 All lines should be kept as short as practical. All tubing used for the system should be 
chromatographic grade stainless steel connected with stainless steel fittings. After assembly, the system should 
be checked for leaks according to manufacturer's specifications.

10.13.6 The FID burner air, hydrogen, nitrogen (make-up), and helium (carrier) flow rates should be set 
according to the manufacturer's instructions to obtain an optimal FID response while maintaining a stable flame 
throughout the analysis. Typical flow rates are: burner air, 450 mL/min; hydrogen, 30 mL/min; nitrogen, 30 
mL/min; helium, 2 mL/min.

10.1.3.7 The ECD nitrogen make-up gas and helium carrier flow rates should be set according to 
manufacturer’s instructions to obtain an optimal ECD response. Typical flow rates are: nitrogen, 76 mL/min and 
helium, 2 mL/min.

10.13.8 The GC/FID/ECD could be modified to include a PID (see Figure 6) for increased sensitivity (20). 
In the photoionization process, a molecule is ionized by ultraviolet light as follows: R + hv  + e-, where R*
is the ionized species and a photon is represented by hv, with energy less than or equal to the ionization potential 
of the molecule. Generally all species with an ionization potential less than the ionization energy of the lamp are 
detected. Because the ionization potential of all major components of air (Oj, Nj, CO, COj, and HjO) is greater 
than the ionization energy of lamps in general use, they are not detected. The sensor is comprised of an argon- 
filled, ultraviolet (W) light source where a portion of the organic vapors are ionized in the gas stream. A pair 
of electrodes are contained in a chamber adjacent to the sensor. When a potential gradient is established between 
the electrodes, any ions formed by the absorption of UV light are driven by the created electric field to the 
cathode, and the current (proportional to the organic vapor concentration) is measured. The PID is generally used 
for compounds having ionization potentials less than the ratings of the ultraviolet lamps. This detector is used 
for determination of most chlorinated and oxygenated hydrocarbons, aromatic compounds, and high molecular 
weight aliphatic compounds. Because the PID is insensitive to methane, ethane, carbon monoxide, carbon 
dioxide, and water vapor, it is an excellent detector. The electron volt rating is applied specifically to the 
wavelength of the most intense emission line of the lamp's output spectrum. Some compounds with ionization 
potentials above the amp rating can still be detected due to the presence of small quantities of more intense light. 
A typical system configuration associated with the GC/FID/ECD/PID is illustrated in Figure 6.
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[Note: Initial and routine calibration procedures are illustrated in Figure J3.J
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As an alternative, a multipoint humid static calibration (three levels plus zero humid air) can be performed on 
the GC/MS system. During the humid static calibration analyses, three (3) specially-treated canisters are filled 
each at a different concentration between 1-20 ppbv from the calibration manifold using a pump and mass flow 
control arrangement [see Figure 8(c)]. The canisters are then delivered to the GC/MS to serve as calibration 
standards. The canisters are analyzed by the MS in the SIM mode, each analyzed twice.

The expected retention time and ion abundance (see Table 2 and Table 5) are used to verify proper operation of 
the GC/MS system. A calibration response factor is determined for each analyte, as illustrated in Table 5, and 
the computer calibration table is updated with this information, as illustrated in Table 6. The relative standard 
deviation (RSD) of the response factors should be <30% for the curve to be acceptable. If the RSD is >30%, 
recalibration is required. The samples are calculated using the mean of the response factors.

10.23.2 Routine Calibration. The GC/MS system is calibrated daily (and before sample analysis) with 
a one-point calibration. The GC/MS system is calibrated either with the dynamic calibration procedure [see 
Figure 8(a)] or with a 6-L specially prepared passivated canister filled with humid calibration standards from the 
cahbration manifold (see Section 10.2.3.2). After the single point calibration, the GC/MS analytical system is 
challenged with a humidified zero gas stream to insure the analytical system returns to specification (<0.2 ppbv 
of selective organics). The relative percent difference (RPD) of each response factor from the mean response 
factor of the initial calibration curve should be <30% for continued use of the mean response factors. If the RPD 
is >30%, recalibration is required.

10.23.1 Initial Calibration. Initially, a multipoint dynamic calibration (three levels plus humid zero air) 
is performed on the GC/MS system, before sample analysis, with the assistance of a calibration system (see 
Figure 8). The calibration system uses NIST traceable standards [containing a mixture of the targeted VOCs at 
nominal concentrations of 10 ppmv in nitrogen (see Section 8.2)] as working standards to be diluted with humid 
zero air. The contents of the working standard cylinder(s) are metered (02 mL/min) into the heated mixing 
chamber where they are mixed with a 2-L/min humidified zero air gas stream to achieve a nominal 10 ppbv per 
compound calibration mixture (see Figure 8). This nominal 10 ppbv standard mixture is allowed to flow and 
equilibrate for a minimum of 30 minutes. After the equilibration period, the gas standard mixture is sampled and 
analyzed by the real-time GC/MS system [see Figure 8(a) and Section 7.2.1]. The results of the analyses are 
averaged, flow audits are performed on the mass flow meters and the calculated concentration compared to 
generated values. After the GC/MS is calibrated at three concentration levels, a second humid zero air sample 
is passed through the system and analyzed. The second humid zero air test is used to verily that the GC/MS 
system is certified clean (<0.2 ppbv of target compounds).

The key ions and ion abundance criteria that must be met are illustrated in Table 4. Analysis should not begin 
until all those criteria are met.

10.2.2.3 The GC/MS tuning standard could also be used to assess GC column performance 
(chromatographic check) and as an internal standard. Obtain a background correction mass spectra of 4-BFB 
and check that all key ions criteria are met. If the criteria are not achieved, the analyst must retune the mass 
spectrometer and repeat the test until all criteria are achieved.

10.2.2.4 The performance criteria must be achieved before any samples, blanks or standards are analyzed. 
If any key ion abundance observed for the daily 4-BFB mass tuning check differs by more than 10% absolute 
abundance from that observed during the previous daily tuning, the instrument must be retuned or the sample 
and/or calibration gases reanalyzed until the above condition is met.

10.2.3 GC/MS Calibration (see Figure 13)
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10.3 GC/FED/ECD System Performance Criteria (With Optional PID System) [see Figure 14])

[Note: Initial and routine calibration procedures are illustrated in Figure 14.J
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1033.1 Initial Calibration, Initially, a multipoint dynamic calibration (three levels plus humid zero air) 
is performed on the GC/FID/ECD system, before sample analysis, with the assistance of a calibration system (see 
Figure 8). The calibration system uses NIST traceable standards or [containing a mixture of the targeted VOCs 
at nominal concentrations of 10 ppmv in nitrogen (see Section 8.2)] as working standards to be diluted with 
humid zero air. The contents of the working standard cylinders are metered (2 mL/min) into the heated mixing 
chamber where they are mixed with a 2-L/min humidified zero air stream to achieve a nominal 10 ppbv per 
compound calibration mixture (see Figure 8). This nominal 10 ppbv standard mixture is allowed to flow and 
equilibrate for an appropriate amount of time. After the equilibration period, the gas standard mixture is sampled 
and analyzed by the GC/MS system [see Figure 8(a)]. The results of the analyses are averaged, flow audits are 
performed on the mass flow controllers used to generate the standards and the appropriate response factors 
(concentration/area counts) are calculated for each compound, as illustrated in Table 5. The relative standard 
deviation (RSD) of the response factors should be <30% for the curve to be acceptable. If the RSD is >30%, 
recalibration is required. The samples are calculated using the mean of the response factors.

103.2.4 Calculate the standard deviation of the three absolute retention times for each single component 
standard. The retention window is defined as the mean plus or minus three times the standard deviation of the 
individual retention times for each standard. In those cases where the standard deviation for a particular standard 
is zero, the laboratory must substitute the standard deviation of a closely-eluting, similar compound to develop 
a valid retention time window.

10.3.2.5 The laboratory must calculate retention time windows for each standard (see Table 7) on each 
GC column, whenever a new GC column is installed or when major components of the GC are changed. The data 
must be noted and retained in a notebook by the laboratory as part of the user SOP and as a quality assurance 
check of the analytical system.

10.3.3 GC Calibration

10.3.1 Humid Zero Air Certification
103.1.1 Before system caUbration and sample analysis, the GC/FID/ECD analytical system is assembled 

and checked according to manufacturer's instructions.
10.3.1.2 The GC/FID/ECD system is first challenged with humid zero air (see Section 11.2.2) and 

monitored.
10.3.1.3 Analytical systems contaminated with <0.2 ppbv of targeted VOCs are acceptable.

10.3.2 GC Retention Time Windows Determination (see Table 7)
10.3.2.1 Before analysis can be performed, the retention time windows must be established for each 

analyte.
10.3.2.2 Make sure the GC system is within optimum operating conditions.
10.3.2.3 Make three injections of the standard containing all compounds for retention time window 

determination.

[Note: The retention time window must be established for each analyte every 72 hours during continuous 
operation.]
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10.4 Analytical Procedures

Final cylinder pressure is recorded on the canister FTDS (see Figure 10).
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[Note: GC/FIDs are linear in the 1-20 ppbv range and may not require repeated multipoint calibrations; 
whereas, the GC/ECD will require frequent linearity evaluation.]

10.4.1 Canister Receipt
10.4.1.1 The overall condition of each sample canister is observed. Each canister should be received with 

an attached sample identification tag and FTDS. Complete the canister COC.
10.4.1.2 Each canister is recorded in the dedicated laboratory logbook. Also noted on the identification 

tag are date received and initials of recipient.
10.4.1.3 The pressure of the canister is checked by attaching a pressure gauge to the canister inlet. The 

canister valve is opened briefly and the pressure (kPa, psig) is recorded.

Table 5 outlines typical calibration response factors and retention times for 40 VOCs, After the GC/FID/ECD 
is calibrated at the three concentration levels, a second humid zero air sample is passed through the system and 
analyzed. The second humid zero air test is used to verify that the GC/FID/ECD system is certified clean (<0.2 
ppbv of target compounds).

10.3.3.2 Routine Calibration. A one point calibration is performed daily on the analytical system to 
verify the initial multipoint calibration (see Section 10.3.3.1). The analyzers (GC/FID/ECD) are calibrated 
(before sample analysis) using the static calibration procedures (see Section 10.2.3.2) involving pressurized gas 
cylinders containing low concentrations of the targeted VOCs (□ 10 ppbv) in nitrogen. After calibration, humid 
zero air is once again passed through the analytical system to verify residual VOCs are not present. The relative 
percent difference (RPD) of each response factor from the mean response factor of the initial calibration curve 
should be <30% for continued use of the mean response factors. If the RPD is >30%, recalibration is required.

10.4.1.4 If the canister pressure is increased, a dilution factor (DF) is calculated and recorded on the 
sampling data sheet.

[Note: If pressure is <83 kPa (<12 psig), the user may wish to pressurize the canisters, as an option, with 
zero grade nitrogen up to 137 kPa (20 psig) to ensure that enough sample is available for analysis. However, 
pressurizing the canister can introduce additional error, increase the minimum detection limit (MDL), and 
is time consuming. The user should weigh these limitations as part of his program objectives before 
pressurizing.]

10.3,4 GC/FID/ECD/PID System Performance Criteria
10.3.4.1 As an option, the user may wish to include a PID to assist in peak identification and increase 

sensitivity.
10.3.4.2 This analytical system has been used in U.S. Environmental Protection Agency's Urban Air Toxic 

Monitoring Program (UATMP).
10.3.4.3 Preparation of the GC/FID/ECD/PID analytical system is identical to the GC/FID/ECD system 

(see Section 10.3).
10.3.4.4 Table 8 outlines typical retention times (minutes) for selected organics using the 

GC/FID/ECD/PID analytical system.
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where:

[Note: Flow rate is not as important as acquiring sufficient sample volume.]

[Note: 40 mL/min x 10 min = 400 mL sampled canister contents.]
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X, = canister pressure absolute before dilution, kPa, psia.
Y, = canister pressure absolute after dilution, kPa, psia.

Sub-ambient pressure samples are connected directly to the inlet.
10.4.2.4 The GC oven and cryogenic trap (inject position) are cooled to their set points of -SODC and 

-1 5OQC, respectively.
10.4.2.5 As soon as the cryogenic trap reaches its lower set point of -ISODC, the six-port chromatographic 

valve is turned to its fill position to initiate sample collection.
10.4.2.6 A 10 minute collection period of canister sample is utilized.

10.4.2.7 After the sample is preconcentrated in the cryogenic trap, the GC sampling valve is cycled to the 
inject position and tlie cryogenic trap is heated. The trapped analytes are thermally desorbed onto the head of the 
OV-1 capillary column (0.31-mm I.D. x 50-m length). The GC oven is programmed to start at -50QC and after 
2 min to heat to 150DC at a rate of SFIC per minute.

10.4.2.8 Upon sample injection onto the column, the MS is signaled by the computer to scan the eluting 
carrier gas from 18 to 250 amu, resulting in a 1.5 Hz repetition rate. This corresponds to about 6 scans per 
eluting chromatographic peak.

10.4.2.9 Primary identification is based upon retention time and relative abundance of eluting ions as 
compared to the spectral library stored on the hard disk of the GC/MS data computer.

10.4.2.10 The concentration (ppbv) is calculated using the previously established response factors (see 
Section 10.2.3.2), as illustrated in Table 5.

[Note: If the canister is diluted before analysis, an appropriate multiplier is applied to correct for the volume 
dilution of the canister (see Section 10.4.1.4).]

After sample analysis, detected VOC concentrations are multiplied by the dilution factor to determine 
concentration in the sampled air.

10.4.2 GC/MS/SCAN Analysis (With Optional FID System)
10.4.2.1 The analytical system should be properly assembled, humid zero air certified (see Section 11.3), 

operated (see Table 3), and calibrated for accurate VOC determination.
10.4.2.2 The mass flow controllers are checked and adjusted to provide correct flow rates for the system.
10.4.2.3 The sample canister is connected to the inlet of the GC/MS/SCAN (with optional FID) analytical 

system. For pressurized samples, a mass flow controller is placed on the canister and the canister valve is opened 
and the canister flow is vented past a tee inlet to the analytical system at a flow of 75 mL/min so that 35 mL/min 
is pulled through the Nafion® dryer to the six-port chromatographic valve.

Y
DF 

X.
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[Note: This may vary depending upon system configuration and programming.]
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10.4.4 GC/FID/ECD Analysis (With Optional PID System)
10.4.4.1 The analytical system should be properly assembled, humid zero air certified (see Section 12.2) 

and calibrated through a dynamic standard calibration procedure (see Section 10.3.2). The FID detector is lit and 
allowed to stabilize.

10.4.4.2 Sixty-four minutes are required for each sample analysis: 15 min for system initialization, 14 min 
for sample collection, 30 min for analysis, and 5 min for post-time, during which a report is printed.

10.4.4.3 The helium and sample mass flow controllers are checked and adjusted to provide correct flow 
rates for the system. Helium is used to purge residual air from the trap at the end of the sampling phase and to 
carry the revolatilized VOCs from the trap onto the GC column and into the FID/ECD. The hydrogen, burner 
air, and nitrogen flow rates should also be checked. The cryogenic trap is connected and verified to be operating 
properly while flowing cryogen through the system.

10.4.4.4 The sample canister is connected to the inlet of the GC/FID/ECD analytical system. The canister 
valve is opened and the canister flow is vented past a tee inlet to the analytical system at 75 mL/min using a mass 
flow controller. During analysis, 35 mL/min of sample gas is pulled through the six-port chromatographic valve 
and routed through the trap at the appropriate time while the extra sample is vented. The VOCs are condensed 
in the trap while the excess flow is exhausted through an exhaust vent, which assures that the sample air flowing 
through the trap is at atmospheric pressure.

10.4.4.5 The six-port valve is switched to the inject position and the canister valve is closed.
10.4.4.6 The electronic integrator is started.
10.4.4.7 After the sample is preconcentrated on the trap, the trap is heated and the VOCs are thermally 

desorbed onto the head of the capillary column. Since the column is at -500C, the VOCs are cryofocussed on the

10.4.2.11 The optional FID trace allows the analyst to record the progress of the analysis.
10.4.3 GC/MS/SIM Analysis (With Optional FID System).

10.4.3.1 When the MS is placed in the SIM mode of operation, the MS monitors only preselected ions, 
rather than scanning all masses continuously between two mass limits.

10.4.3.2 As a result, increased sensitivity and improved quantitative analysis can be achieved.
10.4 J J Similar to the GC/MS/SCAN configuration, the GC/MC/SIM analysis is based on a combination 

of retention times and relative abundances of selected ions (see Table 2 and Table 5). These qualifiers are stored 
on the hard disk of the GC/MS computer and are applied for identification of each chromatographic peak. Once 
the GC/MS/SIM has identified the peak, a calibration response factor is used to determine the analyte's 
concentration.

10.4.3.4 The individual analyses are handled in three phases: data acquisition, data reduction, and data 
reporting. The data acquisition software is set in the SIM mode, where specific compound fragments are 
monitored by the MS at specific times in the analytical run. Data reduction is coordinated by the postprocessing 
macro program that is automatically accessed after data acquisition is completed at the end of the GC run. 
Resulting ion profiles are extracted, peaks are identified and integrated, and an internal integration report is 
generated by the program. A reconstructed ion chromatogram for hardcopy reference is prepared by the program 
and various parameters of interest such as time, date, and integration constants are printed. At the completion 
of the macro program, the data reporting software is accessed. The appropriate calibration table (see Table 9) 
is retrieved by the data reporting program from the computer's hard disk storage and the proper retention time 
and response factor parameters are applied to the macro program's integration file. With reference to certain pre
set acceptance criteria, peaks are automatically identified and quantified and a final summary report is prepared, 
as illustrated in Table 10.
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[Note: Refer to Table 7for peak number and identification.]

11. Cleaning and Certification Program

11.1 Canister Cleaning and Certification
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11.1.1 All canisters must be clean and free of any contaminants before sample collection.
11.1.2 All canisters are leak tested by pressurizing them to approximately 206 kPa (□ 30 psig) with zero air.

11.13 A canister cleaning system may be assembled as illustrated in Figure 7. Cryogen is added to both the 
vacuum pump and zero air supply traps. The canister(s) are connected to the manifold. The vent shut-off valve 
and the canister valve(s) are opened to release any remaining pressure in the canister(s). The vacuum pump is 
started and the vent shut-off valve is then closed and the vacuum shut-off valve is opened. The canister(s) are 
evacuated to <0.05 mm Hg (for at least one hour).

10.4.4.9 The response factors (see Section 10.3.3.1) are multiplied by the area counts for each peak to 
calculate ppbv estimates for the unknown sample. If the canister is diluted before analysis, an appropriate 
dilution multiplier (DF) is applied to correct for the volume dilution of the canister (see Section 10.4.1.4).

10.4.4.10 Each canister is analyzed twice and the final concentrations for each analyte are the averages 
of the two analyses.

10.4.4.11 However, if the GC/FID/ECD analysis shows unexpected peaks which need further identification 
and attention or overlapping peaks are discovered, eliminating possible quantitation, the sample should then be 
subjected to a GC/MS/SCAN for positive identification and quantitation.

[Note: The canister cleaning system in Figure 7 can be usedfor this task. The initial pressure is measured, 
the canister value is closed, and the final pressure is checked after 24 hours. If leak tight, the pressure should 
not vary more than ± 13.8 kPa (±2 psig) over the 24 hour period.]

11.1.4 The vacuum and vacuum/pressure gauge shut-off valves are closed and the zero air shut-off valve is 
opened to pressurize the canister(s) with humid zero air to approximately 206 kPa (030 psig). If a zero gas 
generator system is used, the flow rate may need to be limited to maintain the zero air quality.

11.1.5 The zero shut-off valve is closed and the canister(s) is allowed to vent down to atmospheric pressure 
through the vent shut-off valve. The vent shut-off valve is closed. Repeat Sections 11.1.3 through 11.1.5 two 
additional times for a total of three (3) evacuation/pressurization cycles for each set of canisters.

[Note: On a daily basis or more often if necessary, the cryogenic traps should be purged with zero air to 
remove any trapped water from previous canister cleaning cycles.]

column Then, the oven temperature (programmed) increases and the VOCs elute from the column to the parallel 
FIDZECD assembly.

10.4.4.8 The peaks eluting from the detectors are identified by retention time (see Table 7 and Table 8), 
while peak areas are recorded in area counts. Typical response of the FID and ECD, respectively, for the forty 
(40) targeted VOCs identified in Compendium Method TO-14A are illustrated in Figures 15 and 16, respectively.
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[Note: Do not heat the values of the canister during this sequence.]

11.2 Sampling System Cleaning and Certification
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11.2.1 Cleaning Sampling System Components
11.2.1.1 Sample components are disassembled and cleaned before the sampler is assembled. Nonmetallic 

parts are rinsed with HPLC grade deionized water and dried in a vacuum oven at 5OCC. Typically, stainless steel 
parts and fittings are cleaned by placing them in a beaker of methanol in an ultrasonic bath for 15 minutes. This 
procedure is repeated with hexane as the solvent.

11.2.1.2 The parts are then rinsed with HPLC grade deionized water and dried in a vacuum oven at lOOQC 
for 12 to 24 hours.

11.2.1.3 Once the sampler is assembled, the entire system is purged with humid zero air for 24 hours.
11.2.2 Humid Zero Air Certification

11.1.6 At the end of the evacuation/pressurization cycle, die canister is pressurized to 206 kPa (30 psig) with 
humid zero air. The canister is then analyzed by a GC/MS or GC/FID/ECD analytical system. Any canister that 
has not tested clean (compared to direct analysis of humidified zero air of <0.2 ppbv of targeted VOCs) should 
not be used. As a "blank" check of the canister(s) and cleanup procedure, the final humid zero air fill of 100% 
of the canisters is analyzed until the cleanup system and canisters are proven reliable (<0.2 ppbv of targeted 
VOCs). The check can then be reduced to a lower percentage of canisters.

11.1.7 The canister is reattached to the cleaning manifold and is then reevacuated to <0.05 mm Hg and 
remains in this condition until used. The canister valve is closed. The canister is removed from the cleaning 
system and the canister connection is capped with a stainless steel fitting. The canister is now ready for collection 
of an air sample. An identification tag is attached to the neck of each canister for field notes and chain-of-custody 
purposes.

11.1.8 As an option to the humid zero air cleaning procedures, the canisters could be heated in an isothermal 
oven to 1OOOC during the procedure described in Section 11.1.3 to assist in removing less volatile VOCs from 
the walls of the canister.

Once heated, the canisters are evacuated to 0.05 mm Hg. At the end of the heatedZevacuated cycle, the canisters 
are pressurized with humid zero air and analyzed by the GC/FID/ECD system. Any canister that has not tested 
clean (<0.2 ppbv of targeted compounds) should not be used. Once tested clean, the canisters are reevacuated 
to 0.05 mm Hg and remain in the evacuated state until used.

11.2.2.1 The cleanliness of the sampling system is determined by testing the sampler with humid zero air 
without an evacuated gas cylinder, as follows.

11.2.2.2 The calibration system and manifold are assembled, as illustrated in Figure 8. The sampler 
(without an evacuated gas cylinder) is connected to the manifold and the zero air cylinder activated to generate 
a humid gas stream (~2 L/min) to the calibration manifold [see Figure 8(b)].

11.2.23 The humid zero gas stream passes through the calibration manifold, through the sampling system 
(without an evacuated canister) to a GC/FID/ECD analytical system at 75 mL/min so that 35 mL/min is pulled

[Note: In the following sections, "certification" is defined as evaluating the sampling system with humid zero 
air and humid calibration gases that pass through all active components of the sampling system. The system 
is "certified" ifno significant additions or deletions (<0.2 ppbv of targeted compounds) have occurred when 
challenged with the test gas stream.]
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(Note: The exit of the sampling system (without the canister) replaces the canister in Figure 4.]

12. Performance Criteria and Quality Assurance
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through the six-port valve and routed through the cryogenic trap (see Section 10.2.2.1) at the appropriate time 
while the extra sample is vented.

After the sample (0400 mL) is preconcentrated on the trap, the trap is heated and the VOCs are thermally 
desorbed onto the head of the capillary column. Since the column is at -50DC, the VOCs are cryofocussed on the 
colunm. Then, the oven temperature (programmed) increases and the VOCs begin to elute and are detected by 
a GC/MS (see Section 10.2) or the GC/FID/ECD (see Section 10.3). The analytical system should not detect 
greater than 0.2 ppbv of targeted VOCs in order for the sampling system to pass the humid zero air certification 
test. Chromatograms of a certified sampler and contaminated sampler are illustrated in Figures 17(a) and (b), 
respectively. If the sampler passes the humid zero air test, it is then tested with humid calibration gas standards 
containing selected VOCs at concentration levels expected in field sampling (e.g., DO.5 to 2 ppbv) as outlined 
in Section 11.2.3.

11.2.3 Sampler System Certification with Humid Calibration Gas Standards.
11.2.3.1 Assemble the dynamic calibration system and manifold as illustrated in Figure 8.
11.2.3.2 Verify that the calibration system is clean (less than 0.2 ppbv of targeted compounds) by 

sampling a humidified gas stream, without gas calibration standards, with a previously certified clean canister 
(see Section 12.1).

1123 J The assembled dynamic calibration system is certified clean if <0.2 ppbv of targeted compounds 
are found.

11.23.4 For generating the humidified calibration standards, the calibration gas cylinder(s) (see Section 
8.2) containing nominal concentrations of 10 ppmv in nitrogen of selected VOCs, are attached to the calibration 
system, as outlined in Section 10.2.3.1. The gas cylinders are opened and the gas mixtures are passed through 
0 to 10 mL/min certified mass flow controllers and blended with humidified zero air to generate ppbv levels of 
calibration standards.

11.2.3.5 After the appropriate equilibrium period, attach the sampling system (containing a certified 
evacuated canister) to the manifold, as illustrated in Figure 8(a).

11.23.6 Sample the dynamic calibration gas stream with the sampling system according to Section 9.2.1.

11.23.7 Concurrent with the sampling system operation, realtime monitoring of the calibration gas stream 
is accomplished by the on-line GC/MS or GC-multidetector analytical system [Figure 8(b)] to provide reference 
concentrations of generated VOCs.

11.23.8 At the end of the sampling period (normally same time period used for anticipated sampling), the 
sampling system canister is analyzed and compared to the reference GC/MS or GC-multi-detector analytical 
system to determine if the concentration of the targeted VOCs was increased or decreased by the sampling 
system.

11.2.3.9 A recovery of between 90% and 110% is expected for all targeted VOCs.

(Note: To conserve generated calibration gas, bypass the canister sampling system manifold and attach the 
sampling system to the calibration gas stream at the inlet of the in-line filter of the sampling system so the flow 
will be less than 500 mL/min.]
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12.1 Standard Operating Procedures (SOPs)

12.2 Method Relative Accuracy and Linearity

% Relative Accuracy X 100

123 Method Modification
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X D Y
X

12.2.1 Accuracy can be determined by injecting VOC standards (see Section 8.2) from an audit cylinder into 
a sampler. The contents are then analyzed for the components contained in the audit canister. Percent relative 
accuracy is calculated;

12.1.1 SOPs should be generated in each laboratory describing and documenting the following activities: 
(1) assembly, calibration, leak check, and operation of specific sampling systems and equipment used; (2) 
preparation, storage, shipment, and handling of samples; (3) assembly, leak-check, calibration, and operation of 
the analytical system, addressing the specific equipment used; (4) canister storage and cleaning; and (5) all 
aspects of data recording and processing, including lists of computer hardware and software used.

12.1.2 Specific stepwise instructions should be provided in the SOPs and should be readily available to and 
understood by the laboratory personnel conducting the work.

12.2.2 If the relative accuracy does not fall between 90 and 110 percent, the field sampler should be removed 
from use, cleaned, and recertified according to initial certification procedures outlined in Sections 11.2.2 and 
11.2.3. Historically, concentrations of carbon tetrochloride, tetrachloroethylene, and hexachlorobutadiene have 
sometimes been detected at lower concentrations when using parallel ECD and FID detectors. When these three 
compounds are present at concentrations close to calibration levels, both detectors usually agree on the reported 
concentrations. At concentrations below 4 ppbv, there is a problem with nonlinearity of the ECD. Plots of 
concentration versus peak area for calibration compounds detected by the ECD have shown that the curves are 
nonlinear for carbon tetrachloride, tetrachloroethylene, and hexachlorobutadiene, as illustrated in Figures 18(a) 
through 18(c). Other targeted ECD and FID compounds scaled linearly for the range 0 to 8 ppbv, as shown for 
chloroform in Figure 18(d). For compounds that are not linear over the calibration range, area counts generally 
roll off between 3 and 4 ppbv. To correct for the nonlinearity of these compounds, an additional calibration step 
is performed. An evacuated stainless steel canister is pressurized with calibration gas a nominal concentration 
of 8 ppbv. The sample is then diluted to approximately 3.5 ppbv with zero air and analyzed. The instrument 
response factor (ppbv/area) of the ECD for each of the three compounds is calculated for the 3.5 ppbv sample. 
Then, both the 3.5 ppbv and the 8 ppbv response factors are entered into the ECD calibration table. Most 
commercial analytical systems have software designed to accommodate multilevel calibration entries, so the 
correct response factors are automatically calculated for concentrations in this range.

12.3.1 Sampling
123.1.1 The sampling system for pressurized canister sampling could be modified to use a lighter, more 

compact pump. The pump currently being used weights about 16 kilograms (~35 lbs). Commercially available 
pumps that could be used as alternatives to the prescribed sampler pump are described below. Metal Bellow MB-

where:
Y = concentration of the targeted compound recovered from sampler, ppbv.
X = concentration of VOC targeted compounds in the NIST-SRM audit cylinders, ppbv.
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- Extent of misidentification due to overlapping peaks.
- Whether the constituents are within the calibration range of the anticipated GC/MS/SCAN/SIM 

analysis or does the sample require further dilution.
- Are there unexpected peaks which need further identification through GC/MS/SCAN or are there peaks 

of interest needing attention?

If unusual peaks are observed from the GC/FID/ECD/PID system, the analyst then performs a GC/MS/SCAN 
analysis. The GC/MS/SCAN will provide positive identification of suspect peaks from the GC/FID/ECD/PID 
system. If no unusual peaks are identified and only a select number of VOCs are of concern, the analyst can then 
proceed to GC/MS/SIM. The GC/MS/SIM is used for final quantitation of selected VOCs. Polar compounds, 
however, cannot be identified by the GC/MS/SIM due to the use of a Nafion® dryer to remove water from the 
sample prior to analysis. The dryer removes polar compounds along with the water. The analyst often has to 
make this decision incorporating project objectives, detection limits, equipment availability, cost and personnel 
capability in developing an analytical strategy. The use of the GC/FID/ECD/PID as a "screening" approach, with 
the GC/MS/SCAN/SIM for final identification and quantitation, is outlined in Figure 20.

41 pump: These pumps are cleaned at the factory; however, some precaution should be taken with the circular 
(04.8 cm diameter) Teflon® and stainless steel part directly under the flange. It is often dirty when received and 
should be cleaned before use. This part is cleaned by removing it from the pump, manually cleaning with 
deionized water, and placing in a vacuum oven at 1OOOC for at least 12 hours. Exposed parts of the pump head 
are also cleaned with swabs and allowed to air dry. These pumps have proven to be very reliable; however, they 
are only useful up to an outlet pressure of about 137 kPa (020 psig). Neuberger Pump: Viton gaskets or seals 
must be specified with this pump. The "factory direct" pump is received contaminated and leaky. The pump is 
cleaned by disassembling the pun^i head (which consists of three stainless steel parts and two gaskets), clearting 
the gaskets with deionized water and drying in a vacuum oven, and remachining (or manually lapping) the sealing 
surfaces of the stainless steel parts. The stainless steel parts are then cleaned with methanol, hexane, deionized 
water and heated in a vacuum oven. The cause for most of the problems with this pump has been scratches on 
the metal parts of the pump head. Once this rework procedure is performed, the pump is considered clean and 
can be used up to about 240 kPa (035 psig) output pressure. This pump is utilized in the sampling system 
illustrated in Figure 3.

12.3.1.2 Alternative Sampler Configuration. The sampling system described in Compendium 
Method TO-14A can be modified as described in Appendix C (see Figure C-1). Originally, this configuration 
was used in EPA's FY-88 Urban Air Toxics Pollutant Program.

12.3.2 Analysis.
12.3.2.1 Inlet tubing from the calibration manifold could be heated to 50DC (same temperature as the 

calibration manifold) to prevent condensation on the internal walls of the system.
12 J.2.2 The analytical strategy for Method TO-14A involves positive identification and quantitation by 

GC/MS/SCAN/SIM mode of operation with optional FID. This is a highly specific and sensitive detection 
technique. Because a specific detector system (GC/MS/SCAN/SIM) is more complicated and expensive than 
the use of non-specific detectors (GC/FID/ECD/PID), the analyst may want to perform a screening analysis and 
preliminary quantitation of VOC species in the sample, including any polar compounds, by utilizing the GC- 
multidetector (GC/FID/ECD/PID) analytical system prior to GCTMS analysis. This system can be used for 
approximate quantitation. The GC/FID/ECD/PID provides a "snap-shot" of the constituents in the sample, 
allowing the analyst to determine:
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12.4 Method Safety

12.5 Quality Assurance (see Figure 21)
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This procedure may involve hazardous materials, operations, and equipment. This method does not piuport to 
address all of the safety problems associated with its use. It is the user's responsibility to establish appropriate 
safety and health practices and determine the applicability of regulatory limitation prior to the implementation 
of this procedure. This should be part of the user's SOP manual.

12.5.1 Sampling System
12.5.1.1 Section 9.2 suggests that a portable GC system be used as a "screening analysis" prior to 

locating fixed-site samplers (pressurized or subatmospheric).
12.5.1.2 Section 9.2 requires pre and post-sampling measurements with a certified mass flow 

controller for flow verification of sampling system.
12.5.1.3 Section 11.1 requires all canisters to be pressure tested to 207 kPa ± 14 kPa (30 psig ± 2 

psig) over a period of 24 hours.
12.5.1.4 Section 11.1 requires that all canisters be certified clean (<0.2 ppbv of targeted VOCs) 

through a humid zero air certification program.
12.5.1.5 Section 11.2.2 requires all field sampling systems to be certified initially clean (<0.2 ppbv 

of targeted VOCs) through a humid zero air certification program.
12.5.1.6 Section 11.2.3 requires all field sampling systems to pass an initial humidified calibration 

gas certification [at VOC concentration levels expected in the field (e.g., 0.5 to 2 ppbv)] with a percent recovery 
of greater than 90.

12.5.2 GC/MS/SCAN/SIM System Performance Criteria
12.5.2.1 Section 10.2.1 requires the GC/MS analytical system to be certified clean (<0.2 ppbv of 

targeted VOCs) prior to sample analysis, through a humid zero air certification.
12.5.2.2 Section 10.2.2 requires the daily tuning of the GC/MS with 4-BFB and that it meet the key 

ions and ion abundance criteria (10%) outlined in Table 5.
12.5.23 Section 10.2.3 requires both an initial multipoint humid static calibration (three levels plus 

humid zero air) and a daily calibration (one point) of the GC/MS analytical system.
12.5.3 GC-Multidetector System Performance Criteria

12.53.1 Section 10.3.1 requires the GC/FID/ECD analytical system, prior to analysis, to be certified 
clean (<0.2 ppbv of targeted VOCs) through a humid zero air certification.

12.5.3.2 Section 10.3.2 requires that the GC/FID/ECD analytical system establish retention time 
windows for each analyte prior to sample analysis, when a new GC column is installed, or major components of 
the GC system altered since the previous determination.

12.5.3.3 Section 8.2 requires that all calibration gases be traceable to NIST-SRMs.
12.53.4 Section 10.3.2 requires that the retention time window be established throughout the course 

of a 72-hr analytical period.
12.5.3.5 Section 10.3.3 requires both an initial multipoint calibration (three levels plus humid zero 

air) and a daily calibration (one point) of the GC/FID/ECD analytical system with zero gas dilution of NIST 
traceable gases.
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TABLE 1. COMPENDIUM METHOD TO-14A VOC TCL DATA SHEET
MELTING

^^CASNO.FORMULA

84.94

187.38

80.1

(trans-1,3- C1CH2CH=CHC1 110.97 112.0 542-75-6

CHjClCHCL
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76.5
96.4

87

104.3

-13.4
3.6

12.3

23.7

31.7

39.8 
'47.7

120.91

50.49

170.93

57.3

60.3

61.7

83.5

74.1

75- 71-8
74-87-3

76- 14-2

75-01-4

74- 83-9

75- 00-3

75-69-4

75-35-4

75- 09-2

76- 13-1

MOLECULAR BOILING 
WEIGHT h ■Compound (SYNONYM)

Freon 12 (Dichlorodifluoromethane) 
Methyl chloride (Chloromethane)

Freon 114 (U-Dichloro-1,1^^- 
tetra fluoroethane)

Vinyl chloride (Chloroethylene) 
Methyl bromide (Bromomethane) 

Ethyl chloride (Chloroethane) 

Freon 11 (Trichlorofluoromethane) 

Vinylidene chloride (1,1-Dichloroethene) 

Dichloiomethane (Methylene chloride)

Freon 113 (l,l,2-Trichloro-l,2,2- 
trifluoroethane)

1.1- Dichloroethane (Ethylidene chloride) 

cis-1,2-Dichloroethy lene 

Chloroform (Trichloromethane)

1.2- Dichloioethane (Ethylene dichloride) 

Methyl chloroform (1,1,1-Trichloroethane) 

Benzene (Cyclohexatriene)

Carbon tetrachloride (Tetrachloromethane)
1.2- Dichloropropane (Propylene dichloride) 

Trichloroethylene (Trichloroethene)
cis-l,3-Dichloropropene (cis-1,3- 
dichloropropylene)

CLCF,

CH3CI
ClCFjCClFj

62.50

94.94

64.52

137.38

96.95

74-34-3
156-59-2

67-66-3

107-06-2
71-55-6

71-43-2

56-23-5
78- 87-5

79- 01-6

542-75-6

133.41

92.15

187.88

165.83

112.56 

106.17

106.17

106.17

104.16
167.85

106.17

120.20
120.20
147.01

126.59 

147.01

147.01 

181.45
260.8

98.96

96.94 

119.38

98.96

133.41

78.12 

153.82 

112.99

131.29
110.97

113.8
110.6
131.3

121.1

132.0

136.2

139.1

138.3

145.2

146.2

144.4
164.7

169.3

173.0

179.3

180.5

174.0

213.5
186

_ (sublimes)

POINT iflC)- 

-29.8 

-24.2
4.1

-36.5 

-95.0

9.8 

-19.0 

-45.6 

-95.0 

-47.9

13.3 

-30.6 

-36.0 

-25.2 

-44.7 

-43.8 

-24.7 

-39.0 

-17.0

53.1
17.0 

-21.0

-1538.0

-93.6 

-136.4 

-111.0 

-122.5 

-95.1 

-36.4

79-00-5

108-88-3

106-93-4

127-18-4

108-90-7

100-41-4
108-38-3

106-42-3

100-42-5

79-34-5

95-47-6

108-67-8

95-63-6

541-73-1

100-44-7

95-50-1

106-46-7 

120-82-1
87-68-3

POINT ^). 

-158.0 

-97.1 

-94.0

-97.0 

-80.5 

-63.5 

-35.3 

-30.4

5.5 

-23.0 

-100.4 

-73.0

CHjCHCl,

CHC1=CHC1

CHClj 

ClCHjCHjCl

CHjCClj

CJL
CCl,

CH3CHCICH2C1

C1CH=CC12

CHjCCI=CHCl

ClL-CHCl

CHjBr

CHjCHjCI
CCIjF 

C2H2CI2

CH2CI2

CFjClCCljF

CJLCH,
BrCHjCHjBr

CLCCClj

CJIjCl

CJHrC^Hs

1.3- (CH,)2C,H4
1.4- (CH3)2C,H,

CJl3CH=CH2 

CHCljCHClj

1.2- (CH,)AH
I,3,5-(CH,)3CA
1.2.4- (CH,),CJI«

1.3- CI2CJI,

CJIjCHjCl

1,2-C12C^2
1.4- C12CJI.

1.2.4- CI,CJ1,

C4CL

trans-1,3-Dichloropropene 
Dichloropropylene)

1.1.2- Trichloroethane (Vinyl trichloride) 

Toluene (Methyl benzene)
1.2- Dibromoethane (Ethylene dibromide)

Tetrachloroethylene (Perchloroethylene)

Chlorobenzene (Phenyl chloride)

Ethylbenzene
m-Xylene (1,3-Dimethylbenzene) 

p-Xylene (,14-Dimethylxylene)

Styrene (Vinyl benzene)

1.1.2.2- Tetrachloroethane 

o-Xylene (1,2-Dimethylbenzene)

1,3,5-Trimethylbenzene (Mesitylene)
1.2.4- Trimethylbetizene (Pseudocumene) 

m-Dichlorobenzene (1,3-Dichlorobenzene)
Benzyl chloride (Q-Chlorotoluene) 

o-Dichlorobenzene (1,2-dichlorobenzene) 

p-Dichlorobenzene (1,4-dichlorobenzene)
1.2.4- Ttichlorobenzene
Hexachlorobutadiene (1,1,2,3,4,4-HexachlorO- 
1,3-butadiene)



VOCs Method TO-14A

Expected Retention
Time (min)

Freon 12 (Dichlorodifluoromethane) 5.01

Methyl chloride (Chloromethane) 5.69

Freon 114 (l,2-Dichloro-l,l,2,2-tetrafluoroethane) 6.55

Vinyl chloride (Chloroethene) 6.71

Methyl bromide (Bromomethane) 7.83

Ethyl chloride (Chloroethane) 8.43

Freon 11 (Trichlorofluoromethane) 9.97

Vinylidene chloride (1,1-Dichloroethene) 10.93

Dichloromethane (Methylene chloride) 11.21

Freon 113 (l,l,2-Trichloro-l,2,2-trifluoroethane) 11.60

1,1-Dichloroethane (Ethylidene chloride) 12.50

cis-1,2-Dichloroethylene 13.40

Chloroform (Trichloromethane) 13.75

1,2-Dichloroethane (Ethylene dichloride) 14.39

Methyl chloroform (1,1,1-Trichloroethane) 14.62
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TABLE 2. lON/ABUNDANCE AND EXPECTED RETENTION TIME FOR SELECTED 
_______COMPENDIUM METHOD TO-14A VOCs ANALYZED BY GC/MS/SIM 
==S=S=SSS=SSBSS= =̂^==S==S====SSS==^=SSSSSZ;S=S=S===S=SSSSSSS==^=^=S=SS=^̂ ^=

lon/Abundance
(amu/% base peak)

85/100
87/31

50/100
52/34

85/100
135/56
87/33

62/100
27/125

64/32
94/100

96/85
64/100
29/140
27/140

101/100
103/67
61/100
96/55
63/31

49/100
84/65
86/45

151/100
101/140
103/90
63/100
27/64
65/33

61/100
96/60
98/44

83/100
85/65
47/35

62/100
27/70
64/31

97/100
99/64
61/61

COMPOUND (SYNONYM) , '
-5<
T.-r'r



Method TO-14A VOCs

TABLE 2. (continued
=

a"

iOMEQUI^P (SYNQWM)

Benzene (Cyclohexatriene)

Carbon tetrachloride (Tetrachloromethane) 15.18

1,2-Dichloropropane (Propylene dichloride) 15.83

Trichloroethylene (Trichloroethene) 16.10

cis-1,3 -Dichloropropene 16.96

trans-1,3-Dichloropropene (cis-1,3 Dichloropropylene) 17.49

1,1,2-Trichloroethane (Vinyl trichloride) 17.61

Toluene (Methyl benzene) 17.86

1,2-Dibromoethane (Ethylene dibromide) 18.48

Tetrachloroethylene (Perchloroethylene) 19.01

Chlorobenzene (Phenyl chloride) 19.73

Ethylbenzene 20.20

m,p-Xylene (1,3/1,4-Dimethylbenzene) 20.41

Styrene (Vinyl benzene) 20.81

1,1,2,2-Tetrachloroethane (Tetrachlorethane) 20.92

Ho-Xylene (1,2-Dimethylbenzene) 20.92

4-Ethyltoluene 22.53
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Expected Reteiition 
f Time (min) 

15.04

lon/Abundahce
(amu/  ̂base peak)

78/100 
77/25 
50/35

117/100 
119/97
63/100 
41/90 
62/70

130/100 
132/92 
95/87

75/100 
39/70 
77/30

75/100 
39/70 
77/30

97/100 
83/90
61/82

91/100 
92/57

107/100
109/96
27/115

166/100
164/74
131/60

112/100
77/62

114/32
91/100
106/28
91/100
106/40

104/100
78/60

103/49
83/100 

85/64
91/100
106/40

105/100
120/29



VOCs Method TO-14A

TABLE 2. (continued)
=5

1,3,5-Trimethylbenzene (Mesitylene)

1^,4-Trimethylbenzene (Pseudocumene) 23.18

m-Dichlorobenzene (1,3-Dichlorobenzene) 23.31

Benzyl chloride (□-Chlorotoluene) 23.32

p-Dichlorobenzene (1,4-dichlorobenzene) 23.41

o-Dichlorobenzene (1,2-dichlorobenzene) 23.88

1,2,4-Trichlorobenzene 26.71

Hexachlorobutadiene (1,1,2,3,4,4 Hexachloro-1,3-butadiene)
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■—

COMPOUND (SYNONYM).
loh/Abundance 

(amu/% base peak)
105/100 

120/42
105/100 

120/42
146/100 

148/65 
111/40
91/100 
126/26

146/100 
148/65 
111/40

146/100 
148/65 
111/40

180/100
182/98 
184/30

225/100 
227/66 
223/60

Expected Retention
Time (min)

22.65



Method TO-14A VOCs

Chromatography

Column

Carrier Gas Helium (~2.0 mL/min at 250“C)

Injection Volume Constant (1-3 pL)

Injection Mode Splitless

Temperature Program

-50DCInitial Column Temperature

Initial Hold Time 2 min

SQC/minto ISOOCProgram

Final Hold Time 15 min

Mass Spectrometer

18 to 250 amuMass Range

Scan Time 1 sec/scan

El Condition 70 eV

Mass Scan

Detector Mode Multiple ion detection

FID System tOptionall

~30 mL/minuteHydrogen Flow

Carrier Flow ~30 mL/minute

Burner Air ~400 mL/minute
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General OV-1 crosslinked methyl silicone (50-m x 0.31-mm I.D., 17 run 
film thickness), or equivalent

Follow manufacturer's instruction for selecting mass selective detector 
(MS) and selected ion monitoring (SIM) mode

TABLE 3. GENERAL GC AND MS OPERATING CONDITIONS FOR 
_________ COMPENDIUM METHOD TO-14A



«

Method TO-14AVOCs

50 15 to 40% of mass 95

75 30 to 60% of mass 95

Base Peak, 100% Relative Abundance95

5 to 9% of mass 9596

173 <2% of mass 174

174 >50% of mass 95

5 to 9% of mass 174175

176 >95% but< 101% of mass 174

5 to 9% of mass 176177
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TABLE 4. 4-BFB KEY IONS AND ION ABUNDANCE CRITERIA 

Ion Abundance Criteria



VOCsMethod TO-14A

Expected Retention
Strife (titihutes)k '
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TABLE 5. COMPENDIUM METHOD TO-14A RESPONSE FACTORS 
(ppbv/area count) AND EXPECTED RETENTION TIME FOR 

GC/MS/SIM ANALYTICAL CONFIGURATION

Response Factor
(ppBy/areacdtiiit)

0.6705
4.093
0.4928
2.343
2.647
2.954
0.5145
1.037
2.255
0.9031
1.273
1.363
0.7911
1.017
0.7078
1.236
0.5880
2.400
1.383
1.877
1.338
1.891
0.9406
0.8662
0.7357
0.8558
0.6243
0.7367
1.888
1.035
0.7498
0.6181
0.7088
0.7536
0.9643
1.420
0.8912
1.004
2.150
0,4117

5.01
5.64
6.55
6.71
7.83
8.43
9.87

10.93 
11.21
11.60
12.50
13.40 
13.75 
14.39
14.62 
15.04
15.18
15.83
16.10
16.96
17.49 
17.61
17.86
18.48 
19.01
19.73
20.20
20.41
20.80
20.92 
20.92 
22.53
22.65
23.18
23.31
23.32
23.41
23.88
26.71
27.68

Compounds
Freon 12
Methyl chloride
Freon 114
Vinyl chloride
Methyl bromide
Ethyl chloride 
Freon 11
Vinylidene chloride
Dichloromethane
Trichloro tri fluoroethane
1.1- Dichloroethane
cis-1,2-Dichloroethy lene 
Chloroform ,
1.2- Dichloroethane
Methyl chloroform 
Benzene
Carbon tetrachloride
1.2- Dichloropropane 
Trichloroethylene
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene
1.1.2- Trichloroethane
Toluene
1.2- Dibromoethane (EDB)
Tetrachloroethylene
Chlorobenzene
Ethylbenzene
m,p-Xylene
Styrene
1.1.2.2- T etrachloroethane 
o-Xylene
4-Ethyltoluene
1,3,5-Trimethylbenzene
1.2.4- Trimethylbenzene 
m-Dichlorobenzene
Benzyl chloride 
p-Dichlorobenzene 
o-Dichlorobenzene
1.2.4- Trichlorobenzene
Hexachlorobutadiene



VOCs Method TO-14A

8 Jan 97 10:02 am

CbfflpQundfenife "siBamsGnimolKfet Tithe
85.00 amu FREON 12 12893 40111 1 PP 5.020 Mass pptv

Mass 50.00 amu METHYLCHLORI 4445 25862 1 PP 5.654 pptv
BP 6.525 Mass 85.00 amu FREON 114 7067 12153 1

VINYLCHLORID 2892 19294 1 PB 6.650 Mass 62.00 amu
Mass METHYLBROMID 2401 17295 1 BP 7.818 94.00 amu

27696 BB 8.421 Mass 64.00 amu ETHYLCHLORID 2134
7 BV 9.940 Mass 101.00 amu FREON 11 25069 6460 pptv

61.00 amu VINDENECHLOR 5034 17008 BP 10.869 Mass
9 1 BP 11.187 Mass 49.00 amu DICHLOROMETH 4803 2348

11.225 Mass 41.00 amu ALLYCHLORID 761 824710 1 PP
3CHL3FLUETHA 5477 167211 1 BP 11.578 Mass 151.00 amu

12 BP 12.492 Mass 63.00 amu 5052 17381
Mass 61.00 amu 4761 197013 1 VP 13.394 pptv

PH 13.713 Mass 83.00 amu 5327 167814 1 pptv
Mass 62.00 amu 5009 226315 1 BP 14.378

16 1 PB 14.594 Mass 97.00 amu 6656 2334
BENZENE 8352 216717 1 VP 15.009 Mass 78.00 amu pptv

15.154 Mass 117.00 amu CARBONTETRAC 5888 191518 1 VP
3263 179919 BB 15.821 Mass 63.00 amu1
4386 210920 BB 16.067 Mass 130.00 amu1 pptv

75.00 amu 2228 987.321 1 PB 16.941 Mass pptv
75.00 amu 1626 689.222 1 BP 17.475 Mass

17.594 Mass 97.00 amu 2721 177223 1 BB
24 1 BV 17.844 Mass 91.00 amu 14417 2733

PB 18.463 Mass 107.00 amu EDB 4070 136525 1
PH 18.989 Mass 166.00 amu TETRACHLETHE 6874 206526 1

19.705 Mass CHLOROBENZEN 152427 1 PB 112.00 amu 5648
ETHYLBENZENE28 1 BP 20.168 Mass 91.00 amu 11084 1842 pptv
m n-YVt FNFPR ?n t79 QI 00 amti 17QSQ '^7Q0 nntv
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1
1

Sequence Index:1 
Last Update: 

Reference Peak Window: 
Non-Reference Peak Window: 

Sample Amount:

1,2DICHLPROP
TRICHLETHENE

I.IDICHLOETH
c-l,2DICHLET
CHLOROFORM

pptv
pptv
pptv

1,2DICHLETHA
METHCHLOROFO

c-l,3DICHLPR 
t-l,3DICHLPR 
L1-2CHLETHA 
TOLLFENE

pptv
pptv
pptv
pptv

pptv
pptv

Operator: JDP
Sample Info: SYR 1
Misc Info:
Integration File Name: DATA:SYR2AO2A.I

pptv
pptv

pptv
pptv

pptv
pptv 
pptv

pptv 
pptv 
pptv

TABLE 6. COMPENDIUM METHOD TO-14A 
GC/MS/SIM CALIBRATION TABLE 

*♦* External Standard ***

Bottle Number: 2
8 Jan 87 8:13 am
5.00 Absolute Minutes
0.40 Absolute Minutes
0.000 Uncalibrated Peak RF: 0.000 Multiplier: 1.667

I ............................................ ................ ■ .................. ,i;i^2.‘iiL^

;NO.;:



Method TO-14A VOCs

■

RaTinieType asii'

30 1 BV 20.778 Mass 104.00 amu STYRENE 3145 1695 pptv
31 1 BH 20.887 Mass 83.00 amu TETRACHLETHA 4531 1376 pptv
32 1 BP 20.892 Mass 91.00 amu o-XYLENE 9798 2010 pptv
33 1 W 22.488 Mass 105.00 amu 4-ETHYLTOLUE 1481
34 1 VB 22.609 Mass 105.00 amu 6781 1705
35 1 BB Mass 105.00 amu 7892 2095
36 1 BV Mass 146.00 amu 3046 1119

VV 23.27937 1 Mass 91.00 amu BENZYLCHLORI 3880 1006
38 VB 23.378 Mass 146.00 amu1 6090 2164
39 1 BP 23.850 Mass 146.00 amu 2896 1249
40 1 BB 26.673 Mass 180.00 amu 562 767.1

Mass41 1 BB 27.637 225.00 amu 6309 1789

I
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1,3,5METHBEN
1,2,4METHBEN 
m-DICHLBENZE

p-DICHLBENZE
o-DICHLBENZE
1,24CHLBENZ
HEXACHLBUTAD

pptv 
pptv 
pptv

pptv
pptv

pptv
pptv
pptv 
pptv

TABLE 6. (continued)
■ -T.. ■ •

23.144
23.2Ti

Compound Name „ „ .... AiHottiit.,..Atea



Method TO-14AVOCs

r.:

22.32

26.34

1.367

3.955

11.14

3.258

1.077

8.910

9.856

1.055

I Refer to Figures 15 and 16 for peak location.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

5.137
1.449

____Compound .
Freon 12
Methyl chloride 
Freon 114 
Vinyl chloride 
Methyl bromide 
Ethyl chloride 
Freon 11 
Vinylidene chloride 
Dichloromethane 
Trichlorotri fluoroethane
1.1- Dichloroethane
cis-1,2-Dichloroethylene 
Chloroform
1.2- Dichloroethane
Methyl chloroform 
Benzene
Carbon tetrachloride
1.2- Dichloropropane 
Trichloroethylene
cis-1,3-DichIoropropene 
trans-1,3-Dichloropropene
1.1.2- Trichloroethane 
Toluene
1.2- Dibromoethane (EDB)
T etrachloroethy lene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene
1.1.2.2- T etrachloroethane 
o-Xylene
4-Ethyltoluene 
1,3,5-Trimethylbenzene
1.2.4- Trimethylbenzene 
m-Dichlorobenzene
Benzyl chloride 
p-Dichlorobenzene 
o-Dichlorobenzene
1.2.4- Trichlorobenzene
Hexachlorobutadiene

(ppbv/area count ft 10'^)
13.89

0.100
0.109
0.111

0.188
0.188
0.667
0.305

0.336
0.092
0.366
0.324
0.120
0.092
0.095
0.143

0.413
6.367
0.347
0.903
0.374
0.359
0.368
1.059
0.409
0.325
0.117
1.451
0.214
0.327

TABLE 7. COMPENDIUM METHOD TO-14A TYPICAL RETENTION TIME (MIN) AND 
CALIBRATION RESPONSE FACTORS (ppbv/area count) FOR TARGETED 

VOCs ASSOCIATED WITH FID AND ECD ANALYTICAL SYSTEM
FID ,

Response Factor, (RF)
(ppbv^

3.465
0.693
0.578
0.406

PeakNo.*

■ .ECD,
Response Factor .Retention Time 

■ . (RD. nunuteS :
3.65
4.30
5.13
5.28
6.44
7.06
8.60
9.51
9.84

10.22
11.10
11.99
12.30
12.92
13.12
13.51
13.64
14.26
14.50
15.31
15.83
15.93
16.17
16.78
17.31 
18.03
18.51
18.72
19.12
19.20
19.23
20.82
20.94
21.46
21.50
21.56
21.67
22.12
24.88
25.82



Method TO-14A VOCs

19.693

21.357
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9.218
10.065

3.594
3.781

15.425
17.024
17.805

13.078
13.396
13.767
14.153
14.667

19.688
20.653
21.357

11.491
13.069
13.403
13.771
14.158
14.686
15.114
15.412
17.014
17.522

-L-

'Varian® 3700 GC equipped with J & W Megabore* DB 624 Capillary Column 
(30 m X 0.53 I.D. mm) using helium carrier gas.

22.346
22.959

28.663
29.227
32.345
32.669
33.883

22.335
22.952
24.861
25.757
27.030
28.660
29.228
32.342
32.666
33.880

____
■ PIP

....-T-
■ “

Compound
Acetylene
1,3-Butadiene
Vinyl chloride
Chloromethane
Chloroethane
Bromoethane
Methylene Chloride 
trans-1,2-Dichloroethane
1.1 -Dichloroethane
Chloroprene
Perfluorobenzene
Bromochloromethane
Chloroform
1.1.1 -Trichloroethane
Carbon Tetrachloride
Benzene/1,2-Dichloroethane
Perfluorotoluene 
Trichloroethylene
1.2- Dichloropropene
Bromodichloromethane 
trans-1,3-Dichloropropylene
Toluene
cis-1,3-Dichloropropylene
1.1.2- Trichloroethane
Tetrachloroethylene
Dibromochloromethane
Chlorobenzene
m/p-Xylene
Styrene/o-Xylene
Bromofluorobenzene

11,1,2,2-Tetrachloroethane
I m-Dichlorobenzene 
p-Dichlorobenzene 
o-Dichlorobenzene

a. .
FID

2.984
3.599 
3.790
5.137 
5.738
8.154
9.232 
10.077 
11.190 
11.502 
13.077 
13.397 
13.768 
14.151 
14.642 
15.128 
15.420 
17.022 
17.491 
18.369 
19.694 
20.658 
21.461 
21.823 
22.340 
22.955 
24.866 
25.763 
27.036 
28.665 
29.225 
32.347 
32.671 
33.885

TABLE 8. TYPICAL RETENTION TIME (minutes) FOR SELECTED ORGANICS USING 
GC/FID/ECD/PID ANALYTICAL SYSTEM FOR COMPENDIUM METHOD TO-14A’

- __________Retention Time (minutes)
ECD , ,



Method TO-14AVOCs

TABLE 9. GC/MS/SIM CALIBRATION TABLE FOR COMPENDIUM METHOD TO-I4A

Signal Description Amtppty
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Last Update:
Reference Peak Window; 

Non-Reference Peak Window: 
Sample Amount:

Mass
Mass
Mass
Mass
Mass
Mass 
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass
Mass 
Mass
Mass
Mass
Mass

18 Dec 96 7:54 am
5.00 Absolute Minutes
0.40 Absolute Minutes
0.000 Uncalibrated Peak RF: 0.000 Multiplier: 1.000

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

Pk#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

RetTime
5.008
5.690
6.552
6.709
7.831
8.431
9.970
10.927
11.209
11.331
11.595
12.502
13.403
13.747
14.387
14.623
15.038
15.183
15.829
16.096
16.956
17.492
17.610
17.862
18.485
19.012
19.729
20.195
20.407
20.806
20.916
20.921
22.528
22.648
23.179
23.307
23.317
23.413
23.885
26.714
27.680

13620
12720
8380
8050
12210
12574
12380
7890
12760
12650
7420
12710
12630
7670
9040
8100
10760 
8340
12780 
8750
4540
3380
12690
10010
6710
7830
7160
12740
25400
12390
11690
11085
12560
12620
12710
12650
7900
12390
13510
15520
7470

{Areal
72974
36447
81251
20118
28265
16149
80088
38954
43507
1945

40530
61595
50900
40585
33356
38503
69119
42737
38875
30331 
17.078
13294
32480
88036
33350
43454
44224 
127767 
200973
38332
64162
90096 
108747
83666
79833
57409
50774
58127
52233
18967
43920

Partial Name
FREON 12 
METHYLCHLORID 
FREON 114
VINYLCHLORIDE 
METHYLBROMIDE 
ETHYLCHLORIDE
FREON 11 
VINDENECHLORI 
DICHLOROMETHA 
ALLYLCHLORIDE 
3CHL3FLUETHAN
I.IDICHLOETHA 
c-l,2DICHLETH 
CHLOROFORM 
1,2DICHLETHAN 
METHCHLOROFOR 
BENZENE
CARBONTETRACH 
1,2DICHLPROPA
TRICHLETHENE 
c-1,3DICHLPRO 
t-l,3DICHLPRO
l, 1-2CHLETHAN
TOLUENE 
EDB
TETRACHLETHEN 
CHLOROBENZENE 
ETHYLBENZENE
m, p-XYLENE 
STYRENE 
TETRACHLETHAN 
o-XYLENE
4-ETHYLTOLUEN 
1,3,5METHBENZ
1,2,4MI'THBENZ 
m-DICHLBENZEN 
BENZYLCHLORID 
p-DICHLBENZEN 
o-DlCHLBENZEN 
1,24CHLBENZE
HEXACHLBUTADI

85.00 amu 
50.00 amu 
85.00 amu 
62.00 amu 
94.00 amu 
64.00 amu 

101.00 amu 
61.00 amu 
49.00 amu 
41.00 amu 

151.00 amu
63.00 amu 
61.00 amu 
83.00 amu 
62.00 amu 
97.00 amu 
78.00 amu 

117.00 amu
63.00 amu 

130.00 amu 
75.00 amu 
75.00 amu 
97.00 amu 
91.00 amu 

107.00 amu 
166.00 amu 
112.00 amu 
91.00 amu 
91.00 amu 

104.00 amu 
83.00 amu
91.00 amu 

105.00 amu 
105.00 amu 
105.00 amu 
146.00 amu
91.00 amu 

146.00 amu 
146.00 amu 
180.00 amu 
225.00 amu

Pk-Type
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
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Quantitation Report

Std #4026-94

TICsbUitMOS.0

39
38400000 3>0S

36
3%350000

33
27

300000 5
4

J, 32
250000

3 2
200000 2 2

2 t11

150000 41
487 212

6XOOOQD 24

47
50000

y
lo'oo 25:00 3o;oo
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T 
lilSJ I

414
41£

3

0 t
rime--> S.bo

1931

Acq On 
Sample 
Misc

TABLE 10. EXAMPLE OF HARD-COPY OF GC/MS/SIM ANALYSIS BY 
COMPENDIUM METHOD TO-14A

2P 
2Q

Vials 3
Operator: DANIELS 
Inst s 5972 - In 
Multiplr; 2.00

Method
Title
Last Update

2o;oo
yj 

isloo

lUsundance
450000.

Data Ella s C:\HPCHEM\l\DATA\6D2SM03.D 
s 25 Apr 96 12:50 pm
: AUDIT SAMPLB #239-54 25OHL

Quant Time: Apr 25 16s39 1996
: Cs\HPCHEM\1\METHODS\ADDIT.M
: Initial Calibration 

.  , s Thu Apr 25 16:36:11 1996
Response via s Continuing Calibration 
CCal File : C:\HPCHEM\l\DATA\6D2SM01.D

1!
2(2"4 xa
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TABLE 10. (continued)

Internal Standards R.T. gion Response cone onica uevuixn/

I

Compendium of Methods for Toxic Organic Air Pollutants Page 14A-47January 1999

65
98
95

4.80 PPBV
4.80 PPBV
4.80 PPBV

0.00
0.000.00

1) BRCMOCHLOROMETHANE
17) 1,4-DIFLUOROBENZENE
27) CHLOROBENZENE-DS

393347310217

System Monitoring Compounds15) 1.2-DICHLOROETHANE-D428) TOLUENE-DB40) BROMOFLUOROBENZENE

5.17
5.65
5.94
6.25
7.26
7.64 
9.13 

10.21
10.35 
10.75 
12.05 
13.1613.54 
14.53 
14.89
15.51 
15.70
16.52 
16.74
16.80
17.84 
16.49 
18.81
19.22
19.85
20.23 
20.81 
21.80
22.2822.5322.80
23.09
23.24
23.2825.37
26.15
26.47
26.55 
26.66
27.36 31.19
32.45

Qvalue
■ 99 100
97 

. 100
96
99
9899
9999 9999
98 100
99 

100
9999 98100981009897
99 100
9997
99 99 100
99
99100
99 99
99 
99
9999
9999

4.82 PPBV 
4.78 PPBV
4.61 PPBV

^Recovery100.33% 
99.61% 
95.94%

7.67 PPBV7.96 PPBV # 
7.88 PPBV
8.60 PPBV
8.74 PPBV7.48 PPBV 
7.77 PPBV 
8.03 PPBV 8.40 PPBV7.85 PPBV
7.80 PPBV8.55 PPBV 8.15 PPBV
7.92 PPBV 
7.72 PPBV
8.45 PPBV
7.87 PPBV
7.80 PPBV8.98 PPBV7.76 PPBV
4.79 PPBV1.61 PPBV7.66 PPBV
7.69 PPBV8.35 PPBV7.17 PPBV
7.91 PPBV
7.80 PPBV8.32 PPBV12.91 PPBV
8.71 PPBV 5.06 PPBV
6.70 PPBV
5.29 PPBV
4.39 PPBV
3.49 PPBV
6.40 PPBV
6.44 PPBV6.04 PPBV
6,03 PPBV
2.96 PPBV3.47 PPBV

173440383363346909

Target Con^sotinds
2) Freon 123) Chloromethane
4) Freon 114
5) chloroethene
6) Bromoraethane
7) Chloroethane
8) Freon 119) 1,1-Dicfaloroethena

10) Methylene Chloride
11) Freon 11312) 1,1-Dichloroethane13) cis-1,2-Dichloroethene
14) Chloroform16) 1,2-Dichloroethane
18) 1,1,1-Trichloroethane
19) Benzene
20) Carbon Tetrachloride21) 1,2-Dichloropropane
22) Bromodichloromethane23) Trichloroethene24) cis-l,3-Dichloropropene
25) trane-l,3-Diohloropropene
26) 1,1,2-Trichloroethane
29) Toluene
30) Dibromochloromethane31) 1,2-D ibromoethane32) Tetrachloroethane33) Chlorobenzene
34) Ethylbenzene35) m,p-Xylene
36) Bromoform37) Styrene
38) 1,1,2,2-Tetrachloroethane
39) o-Xylene
41) 1,3,5-Trimethylbenzene42) 1,2,4-Trimethylbenzene
43) Benzyl chloride44} 1,3-Dichlorobenzene
45) 1,4-Dichlorobenzene
46) 1,2-Dichlorobenzene47) 1,2,4-Trichlorobenzene48) Hexachlorobutadiene

295965 
113926 
376276 
113201 
10644357451 266209 
186189 
158173 225115 
211903 170091 236380 
144398 
208233 
329475 215628 
135206 
27S403 139564 
9797227930 

120253 334990 
243321 173047 
145120 
2S3495 454612 581168 210707 
133812 
268481 
2S7133 198466 
160459 107854 
166397 
180374 16442742255
56763

13.40 49
15.79 11421.73 117

14.39
19.0724.01

8550 
85 
62
94 
64

101
61
49 1016361
83 
6297 
78 117 

■ 63 8395 
75 75 97
91 

129 107 166112
9191 

173
104
83
91105

105
91

146
146146 180
225
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i .

I
(Optional)

Analyze

I 1

Non-Specific Detector (FID)

(Optional}
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GC/MS/SCAN 
(Section 10.42)

Check and Record Initial 
-Pressure (Section 10.4.1.3}

Receive Sample 
Canister (Section 

9.22}

GC/MS/SIM 
(Section 10.4.3}

Log Sample in Analytical 
Logbook (Section 10.4.1,2}

Record Final Pressure 
(Section 10.4.1.3)

T
I

I
I

I 
I
1

I
I

<83 kPa 
(12p8lo}

Calculale Diution Factor 
(Section 10.4.1.4}

GC-Muftidelector 
(GC/FID/ECO/PID) 

(Section 10.4.4)

Figure 1. Analytical systems available for canister VOC identification and quantitation 
as part of Compendium Method TO-14 A.

Pressurize with Nj 
to1.38kPa(20p6ig}
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To AC

» *

Vocuum/Pre««r»
Gouo*z

InfH

Volvo

Fttor

Moss Flow Motor
Volvo

V«nt

]Thermootot
Conistor

5^
I—. QQQQQQ7Y

Hooter

Ali Fon
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I I

II
11 
MM

Figure 2. Example of sampler configuration for subatmospheric pressure or 
pressurized canister sampling used in Compendium Method TO-14A.
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Heated Cncloeurt

Met Montfold

Inlet

I

Vent

izE
Pump

T
Vent

Thermoetot Conieler

ffl-p QQQQQQ b=d
AJL Fen

To AC
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a
Vocuum/Preeeure 

Gouge

Uechonical 
Flow 

Regulotor

Figure 3. Example of alternative sampler configuration for pressurized canister sampling 
used in Compendium Method TO-14A.
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!

Vent
Pump

Exhoust

Cryogenic

<5I

I

H2

Air
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Tee
Connection

Carrier 
Gas

Gas 
Purifier

kl

- Dry 
Forced 
Air in

Mass Spectrometer In 
SCAN/SIMMode

Vent 
(Excess)

Somple 
Canister

Uoss Flow 
Controller

tow Dead-Volume 
Tee (Optional)I

I 
I I

Home Ionization 
Detector (FIO)

Pressure 
Regulators

!

Moss How 
Controller

Mass Flow 
Controller

I !

Trapping 
Unit

Pressure 
Regulator

Nofion
Dryer

How
Restrictor 
(Optional)

Figure 4. Compendium Method TO-14A canister analysis utilizing GC/MS/SCAN/SIM 
analytical system with optional FID with 6-port valve.
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Figure 5. Compendium Method TO14A GC/FID/ECD Analytical System With the 6-Port Chromtographic Valve in the Sample 
Desorption Mode
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Exhaust

Chock Volvo

Exhaust < Exhaust

HumWifior

(Liquid Argon)

X
Exhaust

Manifold

Figure 1. Compendium Method TO-14A canister cleaning system.
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Figure 8. Compendium Method TO-14A schematic of calibration system and manifold for (a) analytical system calibration, 
(b) testing canister sampling system for (c) preparing canister transfer standards.
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100K RED

Ml
** lOOKIIS V AC

2 WHrre

(o). Simple Circuit for Operoting Mognelotch Valve

0l 

■^4 REDz
/I 01

BLACK1*115 V AC
1X.7K

*1

/C

€a
WHITE

- lOOQO M cA mo (M* Mtar »«} •rymM. KCP ft. or OOwIrOMM) 
Aooottr A f ohO Aji ^kft R^U. ftM lolorortCO

(b). Improved Circuit Designed to Hondle Power Interruptions

Figure 9. Compendium Method TO-14A electrical pulse circuits for driving skinner
magnelatch solenoid valve with a mechanical timer.
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A. GENERAL INFORMATION
SHIPPING DATE: SITE LOCATION: 

SITE ADDRESS: CANISTER SERIAL NO.: 
SAMPLER ID: 
OPERATOR: 

SAMPLING DATE: CANISTER LEAK
CHECK DATE: 

B. SAMPLING INFORMATION
TEMPERATURE PRESSURE

CANISTER PRESSURE iINTERIOR AMBIENT MAXIMUM MINIMUM
START
STOP

SAMPLING TIMES

START
STOP

SAMPLING SYSTEM CERTIFICATION DATE: 

DATA RECEIVED: ANALYSIS
GC/FID/ECD DATE: INITIAL PRESSURE: 

FINAL PRESSURE: GC/MSD/SCAN DATE: 
GC/MSD/SIM DATE: DILUTION FACTOR: 

RESULTS*: 

GC/FID/ECD: 
GC/MSD/SCAN: 
GC/MSD/SIM: 

SIGNATURE/TITLE

* ATTACH DATA SHEETS

Figure 10. Compendium Method TO-14A field test data sheet (FTDS).

January 1999
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ELAPSED TIME
METER READING

COMPENDIUM METHOD TO-14A 
CANISTER FIELD TEST DATA SHEET

LOCAL
TIME

MANIFOLD
FLOW RATE

QUARTERLY RECERTIFICATION DATE: 
C. LABORATORY INFORMATION

FLOW CONTROLLER
READOUT

FLOW RATES
CANISTER 

FLOWRATE
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I
(o) SCAN onolysis'

A

jjiL L

..jJUWU
' TIME ------>

(c} FID onolysis

▲

I 1
I TIM
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I TIME-----►
(d) ECD onolysis

Figure 11. Compendium Method TO-14A typical chromatograms of a VOC sample 
analyzed by GC/MS/SCAN/SIM mode and GC-multidetector mode.

TIME —
(b) SIM onolysis
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t Insulated Shell

Trop

Figure 12. Example of Compendium Method TO-14A cryogenic trapping unit.
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I
Pressurize with No 

Io 1.38 kPa (20 psig)(Optional)

I 11
initial Preparation and Tuning Routine Preparation and Tuning

I I
Humid Zero Air Test Humid Zero Air Test

II
HInitial Three (3) Point Static Calibration Daily One (1) Point Static Calibration

I I
4I I
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Log Sample in Laboratory 
Logbook (Section 10.4.1.2)

Additional Three (3) Point Static 
CalSiration for Nonlinear Compounds

RooMweSampIo 
Can kief (Section 

B.2J)

GC/MS/SCAN/SIM
(with Optional FID) 
Analyti^ System

Preparation of 
GC/MS/SCAN/SIM (with 
Optional FID) Analytical 
System or GC/lon Trap

Additional Ave (5) Point Static 
Calibration for Nonlinear Compounds

External 
Standard 

Calibration

I t
Record Final Pressure 

(Section 10.4.1.5)

<83 kPa 
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Figure 13. Compendium Method TO-14A flowchart of GC/MS/SCAN/SIM analytical 
system preparation (with optional FID system).
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Additional Five Point Static 
Calibration for Nonlinear Compounds

GC/FID/ECD/PID
Analysis for Primary Quantitation

Preparation of GC/FID/ECD/PID 
Analytical System

Additional Three (3) Point Static 
Calibration for Nonlinear Compounds

Humid Zero Air Test and 
Retention Time Windovr Test

Pressurize with N2 
to 1.38 kPa (20 ps^)

Humid Zero Air Test and 
Retention Time Window Test

Log Sample h 
(Section 10.4.1.2)

Calculate Dilution Factor 
(Section 10.4.1.4)

Recawe Sample 
Canteter (Section 

9.2.2)

External 
Standard 

Calibration

<83 kPa 
(12pslg)

i
Record Final Pressure 

(Section 10.4.1.3)

Check and Record 
Initial Pressure 

(Section 10.4.1.3)

Figure 14. Compendium Method TO-14A flowchart of GC/FID/ECD/PID analytical 
system preparation.
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Figure 17. Example of humid zero air test results for a clean sampler (a) 
and a contaminated sampler (b) used in Compendium Method TO-14A.



VOCs Method TO-14A

1100—1
1000- 1000- «•900 - 900 —

i000 - 900-

8 700- 8 ’00-
X 000- X eoo-
S 900 —

«0-
300-

T ■ JOO — 200 —
100- 100 —

Concentration (ppbv)Concentration (ppbv)
I

1000 —
160 —

900 —
160 —800 —

8 O 120-S
X 600 — X 100-
S 500 — 80 —c
5J', «400 - 80-

40 —200 -
20-100 -

0 0
0 0

Concentrotion (ppbv) Concentrotion (ppbv)

Figure 18. Response of ECD to various VOCs as part of Compendium Method TO-14A.
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Figure 20. Flowchart of analytical systems preparation used in Compendium Method TO-14A.
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Appendix A

Availability Of VOC Standards From United States Environmental Protection Agency

1. Availability of Audit Cylinders

1

2. Audit Cylinder Certification

3. Information on EPA's VOC Standards

i
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3.1 USEPA program/regional offices, state/local agencies, and others may obtain advice and information on 
VOC standards by calling:

2.2 All audit gases, including quality control analyses, of ppbv hazardous VOC standards should be traceable 
to NIST.

2.1 All audit cylinders should be periodically analyzed to assure that cylinder concentrations have remained 
stable.

1.2 To obtain information about the availability of different audit gases, interested parties are encouraged to call 
commercial gas suppliers.

1.1 At the time of the publication of the original Compendium Method TO-14, the USEPA provided cylinder 
gas standards of hazardous organic compounds at the ppb level. These standards were used to audit the 
performance of monitoring systems such as those described in the original Compendium Method TO-14. 
However, this service is no longer provided.

Mr. Howard Christ
U.S. Environmental Protection Agency
National Exposure Research Laboratory (NERL)
Research Triangle Park, NC 27711
919-541-4531
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Appendix B

1. Scope

2. Applicable Documents

2.1 ASTM Standards

2.2 Other Documents

3. Summary of Method

3.1 An air sample is extracted directly from ambient air and analyzed on site by a portable GC.

4. Significance
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Operating Procedures For A Portable Gas Chromatograph Equipped 
With A Photoionization Detector

4.1 VOCs are emitted into the atmosphere from a variety of sources including petroleum refineries, synthetic 
organic chemical plants, natural gas processing plants, and automobile exhaust. Many of these VOC emissions 
are acutely toxic; therefore, their determination in ambient air is necessary to assess human health impacts.

3.2 Analysis is accomplished by drawing an accurate volume of ambient air through a sampling port and into 
a concentrator, then the sample air is transported by carrier gas onto a packed column and into a PID, resulting 
in response peak(s). Retention times are compared with those in a standard chromatogram to predict the probable 
identity of the sample components.

• E260 Recommended Practice for General Gas Chromatography Procedures
• E355 Practice for Gas Chromatography Terms and Relationships

This procedure is intended to screen ambient air environments for volatile organic compounds. Screening is 
accomplished by collection of VOC samples within an area and analysis on site using a portable gas 
chromatograph/integrator. This procedure is not intended to yield quantitative or definite qualitative information 
regarding the substances detected. Rather, it provides a chromatographic "profile" of the occurrence and intensity 
of unknown volatile compounds which assists in placement of fixed-site samplers.

Portable Instruments User's Manual for Monitoring VOC Sources. EPA-34011-86-015, U. S. Environmental 
Protection Agency, Washington, DC, June, 1986.
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5. Deflnitions

6. Interferences

7. Apparatus

7.1 Gas Chromatogram
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6.1 The most significant interferences result from extreme differences in limits of detection (LOD) among the 
target VOCs (see Table B-1). Limitations in resolution associated with ambient temperature, chromatography 
and the relatively large number of chemicals result in coelution of many of the target components. Coelution of 
compounds with significantly different PID sensitivities will mask compounds with more modest sensitivities. 
This will be most dramatic in interferences from benzene and toluene.

Definitions used in this document and in any user-prepared Standard Operating Procedures (SOPs) should be 
consistent with ASTM Methods D1356 and E355. Abbreviations and symbols pertinent to this method are 
defined at point of use.

6.3 Recent designs in commercially available GCs have preconcentrator capabilities for sampling lower 
concentrations of VOCs, pre-column detection with back-flush capability for shorter analytical time, constant 
column temperature for method precision and accuracy and multidetector (PID, ECD, and FID) capability for 
versatility. Many of these newer features address the weaknesses and interferences mentioned above. A list of 
major manufacturers of portable GC systems is provided in Table B-2.

4.4 The use of portable GC equipped with multidetectors has assisted air toxics programs by using the portable 
GC as a "screening tool" to determine "hot spots," potential interferences, and semi-quantitation of VOCs, prior 
to locating more traditional fixed-site samplers.

6,2 A typical chromatogram and peak assigiunents of a standard mixture of target VOCs (under the prescribed 
analytical conditions of this method) are illustrated in Figure B-1. Samples which contain a highly complex 
mixture of components and/or interfering levels of benzene and toluene are analyzed on a second, longer 
chromatographic column. The same liquid phase in the primary column is contained in the alternate column but 
at a higher percent loading.

A GC, Photovac Inc., 739 B Parks Ave, Huntington, NY 11743, Model 1 OS 10 or 10S50, or equivalent used for 
surveying ambient air enviroiunents (which could employ a multidetector) for sensing numerous VOCs 
compounds eluting from a packed colunm at ambient temperatures. This particular portable GC procedure is

4,2 Conventional methods for VOC determination use solid sorbent and canister sampling techniques.
43 Collection of ambient air samples in canisters provides (1) convenient integration of ambient samples over 
a specific time period, (e.g., 24 hours); (2) remote sampling and central analysis; (3) ease of storing and shipping 
samples, if necessary; (4) unattended sample collection; (5) analysis of samples from multiple sites with one 
analytical system; and (6) collection of sufficient sample volume to allow assessment of measurement precision 
and/or analysis of samples by several analytical systems.
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7.2 GC Accessories

8. Reagents and Materials

8.1 Carrier Gas

8.2 System Performance Mixture

8.3 Reagent Grade Nitrogen Gas

A small disposable cylinder of high purity nitrogen gas is used for blank injections.

8.4 Sampling Syringes

8.5 High Pressure Filter
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In addition to the basic gas chromatograph, several other pieces of equipment are required to execute the survey 
sampling. Those include gas-tight syringes for standard injection, alternate carrier gas supplies, high pressure 
connections for filling the internal carrier gas reservoir, and if the Model IOS 10 is used, a recording integrator.

A mixture of three target compounds (e.g., benzene, trichloroethylene, and styrene) in nitrogen is used for 
monitoring instrument performance. The approximate concentration for each of the compounds in this mixture 
is 10 parts per billion (ppb). This mixture is manufactured in small, disposable gas cylinders [at 275 kPa (40 
psi)] various commercial vendors.

written employing the photoionization detector as its major sensing device, as part of the portable GC survey tool. 
Chromatograms are developed on a column of 3% SP-2100 on 100/120 supelcoport (0.66-m x 3.2-mm I.D.) with 
a flow of 30 mL/min air.

"Zero" air [<0.1 ppm total hydrocarbon(THC)] is used as the carrier gas. This gas is conveniently contained in
0.84 m’ (30 f? ) aluminum cylinders. Carrier gas of poorer quality may result in spurious peaks in sample 
chromatograms. A Brooks, Type 1355-OOFl AAA rotameter (or equivalent) with an R-215-AAA tube and glass 
float is used to set column flow.

Gas-tight syringes, without attached shut-off valves (Hamilton Model 1002LT, or equivalent) are used to 
introduce accurate sample volumes into the high pressure injectors on the portable gas chromatograph. Gas 
syringes with shut-off valves are not recommended because of memory problems associated with the valves. For 
samples suspected of containing high concentrations of volatile compounds, disposable glass syringes (e.g., 
Glaspak, or equivalent) with stainless steel/Teflon® hub needles are used.

An adapter (Photovac SAlOl, or equivalent) for filling the internal carrier gas reservoir on the portable GC is 
used to deliver "zero" air.
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9. Procedure

9.1 Instrument Setup

9.2 Sample Collection
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9.2.1 After the portable gas chromatograph is located and connected to 1 lOV AC, the carrier gas glows must 
be adjusted. Flows to the 1.22 meter, 5% SE-30 and 0.66 meter, 3% SP2100 columns are adjusted with needle 
valves. Flows of 60 mL/min (5% SE-30) and 30 mL/min (3% SP2100) are adjusted by means of a calibrated 
rotameter. Switching between the two columns is accomplished by turning the valve located beneath the 
electronic module. During long periods of inactivity, the flows to both columns should be reduced to conserve 
pressure in the internal carrier gas supply. The baseline on the recorder/integrator is set to 20% full scale.

9.2.2 Prior to analysis of actual samples, an injection of the performance evaluation mixture must be made 
to verity chromatographic and detector performance. This is accomplished by withdrawing 1.0 mL samples of 
this mixture from the calibration cylinder and injecting it onto the 3% SP2100 column. The next sample 
analyzed should be a blank, consisting of reagent grade nitrogen.

9.2.3 Ambient air samples are injected onto the 3% SP2100 column. The chromatogram is developed for 
15 minutes. Samples which produce particularly complex chromatograms, especially for early eluting 
components, are reinjected on the 5% SE-30 column.

9.1.1 The portable gas chromatograph must be prepared prior to use in the ambient survey sampling. The 
pre-sampling activities consist of filling the internal carrier gas cylinder, charging the internal power supply, 
adjusting individual column carrier gas flows, and stabilizing the photoionization detector.

9.1.2 The internal reservoir is filled with "zero" air. The internal 12V battery can be recharged to provide 
up to eight hour of operation. A battery which is discharged will automatically cause the power to the instrument 
to be shut down and will require an overnight charge. During AC operation, the batteries will automatically be 
trickle-charged or in a standby mode.

9.U The portable GC should be operated (using the internal battery power supply) at least forty minutes 
prior to collection of the first sample to insure that the photoionization detector has stabilized. Upon arriving at 
the area to be sampled, the unit should be connected to AC power, if available.

9.2.4 Samples have generally been collected from the ambient air at sites which are near suspected sources 
of VOCs and compared with those which are not. Typically, selection of sample locations is based on the 
presence of chemical odors. Samples collected in areas without detectable odors have not shown significant PID 
responses. Therefore, sampling efforts should be initially concentrated on "suspect" environments (i.e., those 
which have appreciable odors). The objective of the sampling is to locate sources of the target compounds. 
Ultimately, samples should be collected throughout the entire location, but with particular attention given to areas 
of high or frequent occupation.

[Note: In no instance should a syringe which has been used for the injection of the calibrant/system 
performance mixture be use for the acquisition and collection of samples, or vice versa.]
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9.3 Sample Analysis

10. Performance Criteria and Quality Assurance

10.1 Standard Operating Procedures

10.2 Quality Assurance Program
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Required quality assurance measures and guidance concerning performance criteria that should be achieved within 
each laboratory are summarized and provided in the following section.

10.2.1 Reagent and Materials Control. The carrier gas employed with the portable GC is "zero air" 
containing less than 0.1 ppm VOCs. System performance mixtures are certified standard mixtures purchased 
form Scott Specialty Gases, or equivalent.

10.2.2 Sampling Protocol and Chain of Custody. Sampling protocol sheets must be completed for each 
sample. Specifics of the sample with regard to sampling location, sample volume, analysis conditions, and 
supporting calibration and visual inspection information are detailed by these documents. An example form is 
exhibited in Table B-3.

10.2.3 Blanks, Duplicates, and System Performance Samples.
10.23.1 Blanks and Duplicates. Ten percent of all injections made to the portable GC are blanks, where 

the blank is reagent grade nitrogen gas. This is the second injection in each sampling location. An additional 
10% of all injections made are duplicate injections. This will enhance the probability that the chromatograph of 
a sample reflects only the composition of that sample and not any previous injection. Blank injections showing 
a significant amount of contaminants will be cause for remedial action.

10.23.2 System Performance Mixture. An injection of the system performance mixture will be made 
at the begiiming of a visit to a particular sampling location (i.e., the first injection). The range of acceptable 
chromatographic system performance criteria and detector response is shown in Table B-4. These criteria are 
selected with regard to the intended application of this protocol and the limited availability of standard mixtures 
in this area. Corrective action should be taken with the column or PID before sample injections are made if the

10.1.1 SOPs should be generated by the users to describe and document the following activities in their 
laboratory: (1) assembly, calibration, leak check, and operation of the specific portable GC sampling system and 
equipment used; (2) preparation, storage, shipment,and handling of the portable GC sampler; (3) purchase, 
certification, and transport of standard reference materials; and (4) all aspects of data recording and processing, 
including lists of computer hardware and software used.

10.1.2 Specific stepwise instructions should be provided in the SOPs and should be readily available to and 
understood by the personnel conducting the survey work.

9.3.1 Quantitative Analysis. Positive identification of sample components is not the objective of this 
"screening" procedure. Visual comparison of retention times to those in a standard chromatogram (Figure B-1) 
are used only to predict the probable sample component types.

9.3.2 Estimation of Levels. As with qualitative analysis, estimates of component concentrations are 
extremely tentative and are based on instrument responses to the calibrant species (e.g., benzene, 
trichloroethylene, styrene), the proposed component identification, and the difference in response between sample 
component and calibrant. For puqxises of locating pollutant emission sources, roughly estimated concentrations 
and suspected compound types are considered sufficient.



VOCsMethod TO-14A

103 Method Precision and Accuracy

10.4 Range and Limits of Detection

I Compound EOD(rig)
,1Chloroform' 2 450

2 450

450Carbon tetrachloride' 2

.006 2Benzene

.05 14

.05 14

.05 14

.02 2

.02 4

.02 4

.01 3

.01 3 
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performance is deemed out-of-range. Under this regimen of blanks and system performance samples, 
approximately eight samples can be collected and analyzed in a three hour visit to each sampling location.

The range and limits of detection of this method are highly compound dependent due to large differences in 
response of the portable GCs photoionization detector to the various target compounds. Aromatic compounds 
and olefinic halogenated compounds will be detected at lower levels than the halomethanes or aliphatic 
hydrocarbons. The concentration range of application of this method is approximately two orders of magnitude.

TABLE B-1. ESTIMATED LIMITS OF DETECTION (LOD) FOR 
SELECTED VOCs BASED ON 1 DL SAMPLE VOLUME

The purpose of the analytical approach outlined in this method is to provide presumptive information regarding 
the presence of selected VOCs emissions. In this context, precision and accuracy are to be determined. However, 
quality assurance criteria are described in Section 10.2 which insure the samples collected represent the ambient 
environment.

'Chloroform, 1,1,1-trichloroethane, and carbon tetrachloride 
coelute on 0.66-m 3% SP2100.

^1,2-DichIoroethane, tricholroethylene, and tetrachloroethylene 
coelute on 0.66-m 3% SP2100.

’p-Xylene and m-xylene coelute on 0.66-m 3% SP2100. 
“'Styrene and o-xylene coelute on 0.66-m 3% SP2100.

1.2- Dichloroethane^

Trichloroethylene^

Tetrachloroethylene^

1.2- Dibromoethane

p-Xylene’ 

m-Xylene’ 

o-Xylene“‘

Styrene'*

1,1,1 -Trichloroethane'
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TABLE B-2. LIST OF COMMERCIALLY AVAILABLE PORTABLE 
VOC INSTRUMENT MANUFACTURERS

CMS Research Corporation
200 Chase Park South, Suite 100
Birmingham, AL 35244 
Phone (205)733-6910
FAX (205)733-6919

MSA Baseline
North Star Route PO Box 649
Lyons, CO 80540
Phone (303)823-6661
FAX (303) 823-5151

Viking Instruments Corporation
3800 Concorde Parkway
Chantilly, VA 22021 
Phone(703)968-0101
FAX (703) 968-0166

HNU Systems Inc.
160 Charlemont Street
Newton Highlands, MA 021161-9987
Phone (617)964-6690
FAX (617)965-5812

Photovac International Inc.
25-B Jefryn Boulevard 
Deer Park, NY 11729 
Phone (516)254-4199
FAX (516)254-4284

Sentex Sensing Technology
552 Broad Avenue 
Ridgefield, NJ 07657
Phone (201)945-3694
FAX (201)941-6064

SRI Instruments Inc.
3882 Del Amo Boulevard 
Suite 601
Torrance, CA 90503 
Phone (310)214-5092 
FAX (310)214-5097

MTI Analytical Instruments
41762 Christy Street 
Fremont, CA 94538 
Phone (510)490-0900
FAX (510)651-2498

Microsensor Systems Inc.
62 Corporate Court
Bowling Green, KY 42104 
Phone (502)745-0099
FAX (502) -
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TABLE B-3. PORTABLE GAS CHROMATOGRAPH SAMPLING DATA SHEET

TIME: DATE: LOCATION: 

CHROMATOGRAPHIC CONDITIONS: 

COLUMN 1: COLUMN TYPE:

FLOW (tnL/min): I.D. (mm): LENGTH (mm): 

COLUMN 2: COLUMN TYPE:

ID. (mm): LENGTH (mm): FLOW (mL/min): 

INJ. NO. INJ. VOL. COLUMN NO. SETTING LOCATION

SITE PLAN (indicate sampling locations):

DATE SIGNATURE

Page 14A-78
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LQD(ng)

2

2 450

Carbon tetrachloride' 2 450

.006 2Benzene

.05 14

.05 14

.05 14

.02 2

.02 4

.02 4

.01 3

.01 3
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TABLE B-5. ESTIMATED LIMITS OF 
DETECTION (LOP) FOR SELECTED VOCs

1,2-Dichloroethane^

Trichloroethylene^

Tetrachloroethylene^

Suggested Corrective Action
Re-tune or replace lamp
Inspect for leaks, adjust carrier flow
Replace column_______________

TABLE B-4. SYSTEM PERFORMANCE CRITERIA FOR PORTABLE GC'

Test Compound
Trichloroethylene
Styrene
Benzene/Trichloro-ethylene

‘Chloroform, 1,1,1-trichloroethane, and carbon tetrachloride 
coelute on 0.66-m 3% SP2100.

^1,2-Dichloroethane, tricholroethylene, and
tetrachloroethylene coelute on 0.66-m 3% SP2100. 

’p-Xylene and m-xylene coelute on 0.66-m 3% SP2100. 
“Styrene and o-xylene coelute on 0.66-m 3% SP2100.

1,2-Dibromoethane

p-Xylene’ 

m-Xylene’ 

o-Xylene“

Styrene'*

icriteria
PID Response 
Elution Time 
Resolution^

LOD (ppb)

450

1,1,1-Trichloroethane'
I

Acceptable Range
□ 10® uV-sec/ng
2.65 ±0.15 min
□ 1.4

Compound

Chloroform'

’Based on analysis of a vapor mixture of benzene, styrene, and trichloroethylene. 
^Define by: R ± = 2d/(W,±W2); where d = distance between the peaks and W = peak width at 
base.
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z

Peok Assignments for Stondord Mixtures

Compound(s)®Peok No.

11 5
3

2

3

4 Ethylbenzene

S JDJJ—Xylene

e fi-Xyiene; Styrene

2

I
\J

Time

Figure B-1, Typical chromatogram of VOCs determined by a portable GC.
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4
II

• ■* !*

Tetrochkxoethyiene;
1,2-Oibromoethone

Benzene; Chloroform; 
1.1.1-Trichloroet hone; 
Cortxm Tetrochloride

Toluene (not listed) elutes between 
peoks 1 ond 2.

1.2-0icNoro4thone: 
Trichloroethylene
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Appendix C

1. Scope

I

2. Summary of Method
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1.1 The subatmospheric sampling system described in this method was designed specifically for use in USEPA's 
Urban Air Toxic Monitoring Program (UATMP) to provide analytical support to the states in their assessment 
of potential health risks from certain toxic organic compounds that may be present in urban atmospheres.

Installation And Operation Procedures For U.S. Environmental 
Protection Agency's Urban Air Toxic Monitoring Program Sampler

1J The design of the sampler is pumpless, using an evacuated canister to draw the ambient sample air into itself 
at a fixed flow rate (3-5 mL/min) controlled by an electronic mass flow controller. Because of the relatively low 
sample flow rates necessary for the integration periods, auxiliary flushing of the sample inlet line is provided by 
a small, general-purpose vacuum pump (not in contact with the sample air stream). Further, experience has 
shown that inlet lines and surfaces sometimes build up or accumulate substantial concentrations of organic 
materials under stagnant (zero flow rate) conditions. Therefore such lines and surfaces need to be purged and 
equilibrated to the sample air for some time prior to the beginning of the actual sample collection period. For this 
reason, the sampler includes dual timers, one of which is set to start the pump several hours prior to the specified 
start of the sample period to purge the inlet lines and surfaces. As illustrated in Figure C-1, sample air drawn 
into the canister passes through only four components; the heated inlet line, a 2-micron particulate filter, the 
electron flow controller, and the latching solenoid valve.

1.2 The sampler is based on the collection of whole air samples in 6-liter, specially prepared passivated stainless 
steel canisters. The sampler features electronic timer for ease, accuracy and flexibility of sample period 
programming, an independently setable presample warm-up and ambient air purge period, protection from loss 
of sample due to power intermptions, and a self-contained configuration housed in an all-metal portable case, as 
illustrated in Figure C-1.

2.1 In operation, timer 1 is set to start the pump about 6 hours before the scheduled sample period. The pump 
draws sample air in through the sample inlet and particulate filter to purge and equilibrate these components, at 
a flow rate limited by the capillary to approximately 100 mL/min. Timer 1 also energizes the heated inlet line 
to allow it to come up to its controlled temperature of 65 to 70 degrees C, and turns on the flow controller to allow 
it to stabilize. The pump draws additional sample air through the flow controller by way of the normally open 
port of the 3-way solenoid valve. This flow purges the flow controller and allows it to achieve a stable controlled 
flow at the specified sample flow rate prior to the sample period.

2.2 At the scheduled start of the sample period, timer 2 is set to activate both solenoid valves. When activated, 
the 3-way solenoid valve closes its normally open port to stop the flow controller purge flow and opens its 
normally closed port to start flow through the aldehyde sample cartridges. Simultaneously, the latching solenoid 
valve opens to start sample flow through into the canister.
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3. Sampler Installation

3.2 Electrical Connections (-Figure C-1)

3.3 Pneumatic Connections

4. Sampler Preparation

4.1 Canister
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33.1 The length of 1/16 inch O.D. stainless steel tubing is connected from port A of the sampler (on the right 
side of the flow controller module) to the air inlet line.

33.2 The pump is connected to the sampler with 1/4 inch O.D. plastic tubing. This tubing may be up to 7 
meters (-20 feet) long. A short length of tubing is installed to reduce pump noise. All tubing is conveniently 
routed and, if necessary, tied in place.

3.1 The sampler must be operated indoors with the temperature between 20-32DC (-68 to 9ODF). The sampler 
case should be located conveniently on a table, shelf, or other flat surface. Access to a source of 115 vac line 
power (500 watts/min) is also required. The pump is removed from the sampler case and located remotely from 
the sampler (connected with a 1/4 inch O.D. extension tubing and a suitable electrical extension cord).

4.1.1 The sample canister is installed no more than 2 days before the scheduled sampling day.
4.1.2 With timer #1 ON, the flow controller is allowed to warm up for at least 15 minutes, longer if possible.
4.1.3 An evacuated canister is coimected to one of the short lengths of 1/8 inch O.D. stainless steel tubing 

from port B (solenoid valve) of the sampler. The canister valve is left closed. The Swagelock® fitting on the 
canister must not be cross-threaded. The connection is tightened snugly with a wrench.

4.1.4 The end of the other length of stainless steel tubing from port B (solenoid valve) is connected with a 
Swagelock® plug.

4.1.5 If duplicate canisters are to be sampled, the plug is removed from the second 1/8 inch O.D. stainless 
steel tubing from port B (solenoid valve) and the second canister is connected. The canister valve is left closed.

23 At the end of the sample period, timer 2 closes the latching solenoid valve to stop the sample flow and seal 
the sample in the canister and also de-energizes the pump, flow controller, 3-way solenoid, and heated inlet line. 
During operation, the pump and sampler are located external to the sampler. The 2.4 meter (-8 foot) heated inlet 
line is installed through die outside wall, with most of its length outside and terminated externally with an inverted 
glass funnel to exclude precipitation. The indoor end is terminated in a stainless steel cross fitting to provide 
connections for the canister sample and the two optional formaldehyde cartridge samples.

3.2.1 The sampler cover is removed. The sandier is not plugged into the 115 vac power until all other 
electrical connections are completed.

3.2.2 The pump is plugged into its power connector (if not already connected) and the battery connectors are 
snapped onto the battery packs on the covers of both timers.

3.23 The sampler power plug is inserted into a 115 volts ac line grounded receptacle. The sampler must be 
grounded for operator safety. The electrical wires are routed and tied so they remain out of the way.
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4.2 Timers

4.2.3 The elapsed time meter is set to 0.

4.3 Sampler Check

4.3.1 The following must be verified before leaving the sampling site:

Compendium of Methods for Toxic Organic Air Pollutants Page 14A-83January 1999

4.1.9 Timer #2 is turned OFF to again start the flow through the flow controller. With the pump (timer #1) 
ON and the sampling valve (timer #2) OFF, the flow controller is turned to "READ" and the flow is verified to 
be the same as the flow setting made in Section 4.1.8. If not, the flow setting is rechecked in Section 4.1.8 and 
the flow setting is readjusted if necessary.

4.1.10 The OFF button of timer #1 is pressed to stop the pump.
4.1.11 The canister valve(s) are fully opened.

[Note: If the analytical laboratory determines that the canister sample pressure is too low or too high, a new 
flow setting or settings will be issuedfor the sampler. The new flow setting should be recorded in Table C-1 
and used until superseded by new settings.]

4.1.6 The ON button of timer #2 is pressed. The flow through the flow controller should be stopped by this 
action.

4.1.7 The flow controller switch is turned to "READ" and the zero flow reading is obtained. If this reading 
is not stable, wait until the reading is stabilized.

4.1.8 The flow controller switch is turned to "SET" and the flow setting is adjusted to the algebraic SUM 
of the most recent entry on Table C-1 and the zero reading obtained in step 4.1.1 (If the zero reading is negative, 
SUBTRACT the zero reading from the Table C-1 value). Be sure to use the correct Table C-1 flow value for one 
or two canisters, as appropriate.

[Note: The timers are wired so that the pump will be on whenever either timer is on. Thus the pump will run 
if timer #2 is ON even if timer #1 is OFF.]

4.2.1 Timer #2 is set to turn ON at the scheduled ON time for the sample period, and OFF at the scheduled 
OFF time (see the subsequent section on setting the timers). Normal ON time: 12:00 AM on the scheduled 
sampling day. Normal OFF time: 11:59 PM on the scheduled sampling day. The OFF time is 11:59 PM instead 
of 12:00 AM so that the day number for the OFF time is the same as the day number for the ON time. Be sure 
to set the correct day number.

4.2.2 Timer #1 is set to turn ON six (6) hours before the beginning of the scheduled sample period and OFF 
at the scheduled OFF time for the sample period (same OFF time as for timer #2). See the subsequent section 
on setting the timers. Normal ON time: 06:00 PM on the day prior to the scheduled sampling day. Normal OFF 
time: 11:59 PM on the scheduled sampling day.

(1) Canister(s) is (are) connected properly and the unused connection is capped if only one canister is
used.

(2) Canister valve(s) is (are) opened.
(3) Both timers are programmed correctly for the scheduled sample period.
(4) Both timers are set to "AUTO".
(5) Both timers are initially OFF.
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5. Timer Setting

5.1 Timer Reset

5.2 Date and Time Entry

(Note: ' indicates AM and, indicates PM.]
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The timer reset button is pressed, which is recessed in a small hole just above the LED (light emitting diode) 
indicator light. A small object that will fit through the hole, such as a pencil, match, or pen is used to press the 
timer. After reset, the timer display should show □1DD1O:OOQ

The selector switch is turned to SET and the number button corresponding to the day number is pressed. For 
example, a "2" is pressed for Monday. The current time of day is entered. For example, if the time is 9:00 AM, 
900 is pressed. AM or PM is pressed as applicable. Display should show □2DD9:00D for 9:00 AM Monday.

(6) Both timers are set to the correct current time of day and day number.
(7) Elapsed time meter is set to 0.

(1) pressing the reset button,
(2) entering the correct day number and time of day,
(3) entering the ON and OFF times for the sample period, and
(4) verifying that the ON and OFF time settings are correct.

(Note: The timers may operate erratically when the batteries are discharged, which happens when the 
sampler is unplugged or without power for several hours. When the sampler is again powered up, several 
hours may be required to recharge the batteries. To avoid discharging the batteries, the battery pack should 
be disconnected from the timer when the sampler is unplugged. ]

Since the timers are 7-day timers, the days of the week are numbered from 1 to 7. The assignment of day 
numbers to days of the week is indicated on the timer keypad: 1 = Sunday, 2 = Monday, 3 = Tuesday, 4 = 
Wednesday, 5 = Thursday, 6 = Friday, and 7 = Saturday. This programming is quite simple, but some timers may 
malfunction or operate erratically if not programmed exactly right. To assure correct operation, the timers should 
be reset and completely reprogrammed "from scratch" for each sample. The correct current time of day is re
entered to reprogram the timer. Any program in the timer's memory is erased by resetting the timer (pressing the 
reset button). The timer is set by the following:

4.4 Sampler Recovery (Post Sampling)
1

4.4.1 The valve on the canister is closed.
4.4.2 The canister is disconnected from the sampler, the sample data sheet is completed, and the canister is 

prepared for shipment to the analytical laboratory.
4.4.3 If two canisters were sampled. Section 2.4.2 is repeated for the other canisters.
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53 ON and OFF Entry

5.4 ON and OFF Verification

TABLE C-1. NET FLOW CONTROLLER SETTING

DATE 1 CANISTER 2 CANISTERS
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5.4.2 OFF is pressed. The display should show the time of the end of the sample period, (for example, DsD 
Q 11 ;59D>. PM is indicated by the marie before the time. OFF is pressed again. The display should show dSO

indicating no other OFF times are programmed. The selector is switched to AUTO. If anything is 
incorrect, the timer is reset and reprogrammed.

The CLOCK button is pressed. Display should show DO D-:—Q If an error is made, CtO □EE:EEO is shown on 
the display. The CLEAR button is pressed and the above steps are repeated. The selector switch is turned to 
AUTO or MAN to verify correct time setting.

The selector switch is turned to SET. The ON and OFF program is entered in the following order: day, number, 
time, AM or PM, ON or OFF. (Example; To turn ON at 12:00 AM on day 5 (Thursday); 5, 1200, AM, ON is 
entered). (Example: To turn OFF at 11:59 PM on day 5 (Thursday); 5, 11:59, PM, OFF is entered.) If the 
display indicates an error (OeOCEE:EEO), the timer is reset The selector switch is turned to AUTO.

5.4.1 The selector switch is turned to REVIEW. The number of the scheduled sample day is pressed. ON 
is pressed. The display should show the time of the beginning of the sample period (for example, OsDD 12:000). 
[' indicates AM.] ON is pressed again. The display should show D5DD-:“D indicating no other ON times are 
programmed.
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Heated Inlet Line

&
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Figure C-1. Example of EPA's UATMP air sampler.
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December 13, 2002

EPA Comments on Solutia Field Sampling Plan Dated November 2002

General Comment

Specific Comments

1.

2.

The Consent Order does require Solutia to demonstrate by January 1, 2004, that all 
current human exposures to contamination at or from the Facility are under control. 
The report submitted to EPA to meet this requirement will be reviewed to determine 
compliance with the Consent Order.

In general, Solutia’s proposed sampling approach is appropriate and technically correct; 
however, it lacks the necessary number of soil borings and soil sampling points to address all 
solid waste management units (SWMUs) and potential areas of concern (AOCs) without 
follow-up phases of investigation. This is a significant concern given the impending deadline 
of January 1, 2004 for addressing current human exposures, especially since Solutia has 
indicated that the proposed sampling activities will require four to five months for 
completion. Based on the discussion in the Field Sampling Plan (FSP), it appears likely that 
data gaps will remain if additional soil borings and sampling points are not included. To 
avoid additional phases of investigation to address data gaps, which will likely result if the 
current sampling plan is initiated, Solutia should ensure that the initial sampling effort is as 
complete as possible. This may be accomplished by using a smaller grid and adding biased 
soil sampling locations. It may also be necessary to include additional sampling points at 
each sampling location to ensure that gaps in the data do not occur.

Section 3, page 3-1 - This section states that soil sampling is grid-based and is not 
intended to address each SWMU or AOC on an individual basis. A 300-foot grid 
system, resulting in 61 boring locations, would be used with a boring location in each 
grid based on site features and identified SWMUs or AOCs. An additional five 
sampling locations will be chosen to cover questionable areas identified from aerial 
photographs. From each boring, one sample will be obtained from the 0 to 2 feet

Section 2, page 2-1 - This section states that the field investigation, laboratory 
analysis, data interpretation, and report preparation will take approximately 4 to 5 
months from the work plan approval.

The Administrative Order on Consent, EPA Docket No. R8H-5-00-003 (Consent 
Order), effective May 3, 2000, does not require EPA approval of the work plan. The 
specific comments provided below supplement EPA comments dated August 4, 2000 
on the Description of Current Conditions and EPA’s analysis of aerial photos dated 
May 31, 2000.
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The 300-foot grid system will provide useful data to characterize site-wide soil 
conditions; however, given the wide spacing of sampling locations, it is unlikely to 
delineate “hot spots”. An initial 200-foot grid is suggested for soil sampEng in areas 
with widespread homogeneous contamination whereas “hot spots” in poorly defined 
areas may require 50-foot grid or smaller sampling (EPA 530/SW-89-031, May 1989). 
A 200-foot grid would increase the proposed boring location numbers to 137. A 50- 
foot grid would increase the proposed boring location numbers to 2,226.

Several concerns with this approach must be addressed to ensure that the field 
investigations are sufficient to adequately assess current human exposure to 
contaminated soil. Some of these concerns were discussed in our meeting of 
September 11, 2002. In the meeting, EPA expressed the need for the investigation to 
include both biased and unbiased sampling. Biased sampling would focus on “hot 
spots” and delineate areas of known or probable contamination in and around 
selected SWMUs, AOCs, and former process unit areas. Aerial photos could be used 
to delineate some of these units and areas. At the meeting, EPA provided a list of 
areas of concerns to Solutia which consisted of a 10-acre triangular area at the 
southern end of Lot F, excavations, tank farms, drum storage areas, surface 
impoundments, stained areas, standing liquid areas, the benzene storage tank and 
pipeline corridor, and the river terminal.

below ground surface (bgs) interval and a second sample will be obtained from the 
2 to 15 foot bgs interval. The location of the second sample will be collected from 
the area that is determined to be most impacted based on field observations [e.g., 
photoionization detector (PID) readings, visual observations].

For the purpose of evaluating current human exposures, these “hot spots” must be 
defined because they may serve as source material for further releases of 
contamination, and they often pose the greatest risk to potentially exposed human 
and ecological receptors. As a result, additional biased sampling locations in areas 
likely to contain “hot spots” are recommended. Biased samples should be located 
based on visual evidence (e.g., staining), suspected or known release locations, and 
historical data from previous investigations.

Given that only two samples are proposed from each 15 foot soil boring, there is a 
potential for vertical data gaps in the soil sampling plan. For example, if the first soil 
sample is collected from the 0 to 2 foot bgs interval and the second sample is 
collected from the bottom of the 15 foot boring, a 13-foot section of the core will 
not have been sampled. Such a large portion of potentially contaminated soils must 
be investigated before current human exposures can be accurately evaluated. To 
reduce the likelihood of a large unsampled section of the soil boring, a third soil 
sample may be necessary. From the perspective of adequately evaluating human



3.

3

Historical data for 76 boring locations from six RCRA regulated units investigated 
during closure already exists. The historical data may be usable to supplement and 
direct future investigations (see Appendix A of RCRA QAPP Instructions, April 1998 
to determine usability).

exposures, a more complete sampling approach would be to collect one sample from 
the 0 to 2 foot bgs interval, one sample from the bottom of the boring (i.e., 15 feet 
bgs or at the soil/groundwater interface, whichever occurs first), and one sample 
from the most impacted soils based on field observations. This methodology will 
ensure that all subsurface soils to which an on-site worker would be reasonably 
expected to be exposed are adequately characteri2ed. In addition, it will ensure that at 
least one sample is collected beneath any impacted soils or at the top of the 
groundwater table, which will determine whether contaminants in soils have the 
potential to or have leached to groundwater.

A logical approach to develop the facility soil sampling program would be to evaluate 
the usability of the biased historical data from RCRA regulated units; supplement the 
usable historical soil data with biased sampling from SWMUs and AOCs not 
previously investigated, former process unit areas, and product storage areas; and 
then supplement the biased sampling results with an unbiased sampling grid to 
account for other areas (especially those with surficial fill) not investigated during 
biased sampling. The total number of boring locations will be significantly higher 
than the 61 currently proposed.

Section 3, page 3-2 - Soil sample depths along the pipeline route should consider 
the depth of the pipeline. For example, if the pipeline lies 4-feet below ground 
surface it would seem appropriate to take a soil sample just below the bottom of the 
pipeline where VOCs or SVOCs from any leaks would first be expected to be 
encountered. Also a soil gas survey to delineate potential leak areas could be useful in 
better delineating the soil sampling program.

Page 3-2 indicates that a PID will be used to determine the most impacted portion of 
the soil boring and a sample will be collected. It should be noted that a PID will be 
effective for screening only volatile organic compounds (VOCs). Metals, semivolatile 
organic compounds (SVOCs), PCBs, dioxins, and some pesticides and herbicides 
may not be detected by a PID. Therefore, the screening methodology that Solutia 
intends to use to evaluate the core may not be effective in cases where VOCs are not 
present. In addition, Solutia has not indicated where they will collect samples if the 
PID fails to detect any contamination and visual evidence of contamination is not 
observed. In this case, it is recommended that samples be collected from the top 
(0 to 2 feet bgs), middle (6 to 8 feet bgs), and bottom (14 to 15 feet bgs or at the 
soil/groundwater interface, whichever occurs first).



Background concentrations of metals and dioxin/ furans will need to be determined.

4

Table 1 lists Method 680 for PCB analysis. The RCRA program recommends 
SW-846 methods. PCB congeners in soil should be analyzed using Method 8082.

This section states that RCRA closure investigations found a direct relationship 
between dioxins and high levels of PCBs and/or areas associated with chlorophenol 
production. Provide the data in a format that depicts the relationship between 
dioxins and PCBs and/or chlorophenols.

Historical records for pesticide and herbicide production/storage should be evaluated 
to delineate the areas of potential release to soils. A narrative and map should be 
developed that presents the results of the record review. At disposal areas, such as 
the southern portion of Lot F, pesticides/herbicides should be analyzed for in soils. 
Groundwater data for pesticides/herbicides may also suggest potentially 
contaminated soil areas.

VOC samples from the surface interval (0 to 2-feet) should be obtained from the 
lower portion of the interval (1 to 2-feet). Additional information on determination 
of volatiles in soil (Methods 5021 and 5035) can be found in Appendix B of the 
Region 5 QAPP Policy (April 1998). The EnCore sampler (proposed in Table 2) is a 
transport device and eliminates the need for sample preservation (other than storage 
at 4°C) in the field and during transit. The laboratory must receive and preserve the 
3-EnCore samplers within 48 hours or analyze the samples within 48 hours of 
sampling. For high level analysis preservation, methanol is used. For low level 
analysis preservation, sodium bisulfate is used provided carbonates are not present 
which may cause the sample to effervesce. If preserved with methanol and sodium 
bisulfate, the laboratory has 14 days to analyze. A bulk sample may be used for 
percent moisture analysis.

The use of the presence of PCBs or di- and trichlorophenols as an indicator for 
potential dioxin contamination is a good approach but should also include 
pentachlorophenol with a DQL of 24 mg/kg. Data from the DOCC shows the 
DQL for pentachlorophenol is exceeded at RCRA closure boring location 
BBU-B12 (6-8*).

The protocol for analyzing for dioxin/furans should also be based on historical 
operations. For example, the basis for listing hazardous wastes from non-specific 
sources (F020, F021, F022, F023, F026, F027, F028, and F032) is the presence of 
dioxin/furans. Areas at the facility where these production units were present or 
where these wastes were managed should be sampled. Sampling can be limited to the 
surface (0-6 inches) provided that no excavation or filling has occurred in the area.
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Table 2A, QAPP - For cis-l,2-dichloroethylene, the DQL (b) is 1,200,000 pg/kg- 
For benzene, the DQL (b) is 1,500 pg/kg.

Appendix B - The description of how investigation-derived wastes will be disposed 
is incomplete.

Table 2, QAPP - Define (MS) used in the tables for laboratory control limits and 
detection limits.

The CSM indicates that contaminated groundwater seeping into the Mississippi River 
is a complete and potentially significant pathway. No sampling of surface water or 
sediments in the Mississippi River is proposed in the FSP. Given that a trespasser 
receptor and a recreation receptor may be exposed to contaminated surface water and 
sediments, the FSP should propose sampling of these media.

Section 4.3.3, page 4-3 - The QAPP is not required to be approved by EPA. 
Section VI.6.g requires Solutia to conduct all sampling and analysis in accordance 
with the Region 5 QAPP Policy (April 1988).

Appendix A - Section 3.1 and the Conceptual Site Model (CSM) both indicate that 
the maximum depth of utilities at the plant that could require maintenance by on-site 
workers is 15 feet bgs. However, Figure 1 defines subsurface soils as 0 to 10 feet bgs. 
Figure 1 should be revised to correct this discrepancy.

Section 4.2.2, page 4-1 - If Richard Williams will serve as the project manager, a 
written notice should be provided by Solutia since Solutia previously notified that 
Robert Hiller was the Project Manager (see Section V of the Consent Order).

Define the field observations to be used to define the most impacted subsurface 
interval.

The CSM indicates that potential indirect exposure to human receptors via 
consumption of contaminated fish will be evaluated as a complete exposure pathway. 
No discussion of sampling to obtain data to address this exposure pathway is 
provided. Given that this pathway must be evaluated before satisfying the 
requirements of the RCRA Environmental Indicator for Current Human Exposure 
(CA725), the FSP should provide a description of sampling activities to address 
consumption of contaminated fish.

Section 6.3, page 6-5 - All records must be kept for a minimum of six years after 
termination of the entire Consent Order (see Section VIII of the Consent Order).
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Table 2B, QAPP - Five of the SVOCs do not have a DQL available. If any are site 
constituents of concern, a DQL will need to be developed.

Additional SVOCs have been detected in past investigations but are not included in 
the table. Add and present a DQL for 2,4-dinitrochlorobenzene, 4-nitrophcnol, 
S-nitrochlorobenzene, aniline (PRG = 300,000 pg/kg), o-chloronitrobenzene (PRG =
4,500 pg/kg) , and />-chloronitrobenzene (PRG = 37,000 pg/kg). Also evaluate all 
historical data and ensure that aU site-related constituents of concern are being 
analyzed for and have DQLs.

Table 2D, QAPP - The concentrations of the various dioxin/furan compounds 
should be expressed using the toxic equivalency factor methodology. Report the total 
concentration of the listed dioxin/furan compounds as the toxic equivalent quotient 
of 2,3,7,8-TCDD (TEQs).
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Migration of Contaminated Groundwater Under Control

✓ If yes - check here and continue with #2 below.

If no - re-evaluate existing data, or

Documentation of Environmental Indicator Determination 
in accordance with EPA Interim Final Guidance 2/5/99

If data are not available, skip to #8 and enter “IN” (more information 
needed) status code.

Facility Name:
Facility Address: 
Facility EPA ID #:

RCRA Corrective Action
Environmental Indicator (El) RCRA Info Code (CA750)

The W.G. Krummrich (WGK) Plant and surrounding features are shown on the aerial 
photograph included as Figure 1. The figure includes several CERCLA sites in the 
vicinity of the plant (Sauget Area 2 Sites O, P, Q, R and S). Data from these sites, in 
addition to data specific to the W. G. Krummrich plant, were used to prepare this El. In 
general, data from the Sauget Area 2 Sites are identified separately from plant data in 
the tables and figures included with this El. As is more fully presented in the response 
to Question 3, there is a commingling of groundwater impacts from WGK and these 
CERCLA sites that effectively precludes differentiating individual sources in much of the 
area. Nonetheless, to help meet the objectives of this El, groundwater data were 
collected along a transect between WGK and the Mississippi River, just north of Area 2 
Site R. This transect was judged to be representative of groundwater migrating from 
WGK since it is located in an area that is relatively unaffected by migration from the 
Sauget Area 2 sites. Groundwater data collected on this sampling transect was used to

Facility: Solutia W.G. Krummrich Plant
CA750
Page 1 of 12

1. Has all available relevant/significant information on known and reasonably 
suspected releases to the groundwater media, subject to RCRA Corrective Action 
(e.g., from Solid Waste Management Units (SWMU), Regulated Units (RU), and 
Areas of Concern (AOC)), been considered in this El determination?

Introductory Note:
Information in yellow highlighting represents Solutia information that has been added to 
the CA-750 form. Supporting information includes 3 tables and 10 figures.

Solutia W.G. Krummrich Plant
500 Monsanto Avenue, Sauget, IL 62206-1198 
ILD000802702



SWMUs

determine whether or not constituents migrating from the Krummrich facility would 
discharge to the Mississippi River at concentrations above appropriate protective levels.

BBU Warehouse 
Ketone Residue Tank 
Spent Carbon Tank

In addition to the information described above, data associated with the following WGK 
Hazardous Waste Management Units (HWMUs) and Solid Waste Management Units 
(SWMUs) were considered in completing this El.

44 Dept. 243 Container Storage Area
45 Facility Landfill (Lot D)
46 Facility Landfill (North Lot F) 
50 Sulfate Pile
53 South Lot Drum Site
55 Truck and Trailer Unloading Area
57 BBZ Warehouse
59 Benzene Storage Tank
61 Suspected Sanitary Landfill
64 Tank Car Wash Area
66 Facility Sewer System
68 Santoflex Wastewater/Oil

Pretreatment Separator
70 Dead Creek
71 Truck and Railcar Loading & 
Unloading Areas

1A Former Chlorine Department
7 Dept. 224/233 Drum Storage Area
9 Dept. 245 Drum Storage Area
19 Facility Landfill (NW corner of Monsanto Ave. 

& Route 3)
20 Facility Landfill (central part of plant)
24 Facility Landfill (Dept. 221 Toxic Dump)
25 Facility Landfill (New Dump)
26 Facility Landfill (Phenol Residue Lamp)
27 Route 3 Drum Site
28 Landfill or UST near BBU Warehouse
29 Surface Impoundment (Old Discharge Pond)
30 Surface Impoundment (Pond)
31 Surface Impoundment (Old Pond)
32 Incinerator
37 High Boiler Purge Tank
HWMUs
Benzyl Chloride Tank
Steamer Overhead Tank 
Old PCB Warehouse

Facility: Solutia W.G. Krummrich Plant 
CA750
Page 2 of 12

Information on the SWMUs and HWMUs is presented in the attached Table 1. The 
HWMUs are identified in Figure 2 and the SWMUs are identified in Figure 3. 
Groundwater is being addressed on a site-wide basis. Figure 4 shows the location of 
monitoring wells and temporary locations where groundwater data were obtained for 
this evaluation. The primary source of information concerning these SWMUs and 
groundwater is the Description of Current Conditions Report (DOCC) dated September 
2000.



Definition of Environmental Indicators (for RCRA Corrective Action)

Definition of “Migration of Contaminated Groundwater Under Control” El

Relationship of El to Final Remedies

Duration / Applicability of El Determinations

A positive “Migration of Contaminated Groundwater Under Control” El determination 
(“YE” status code) indicates that the migration of “contaminated” groundwater has 
stabilized, and that monitoring will be conducted to confirm that contaminated 
groundwater remains within the original “area of contaminated groundwater” (for all 
groundwater “contamination” subject to RCRA corrective action at or from the identified 
facility (i.e., site-wide)).

El Determination status codes should remain in RCRA Info national database ONLY as 
long as they remain true (i.e., RCRA Info status codes must be changed when the 
regulatory authorities become aware of contrary information).

2. Is groundwater known or reasonably suspected to be “contaminated”^ above 
appropriately protective “levels” (i.e., applicable promulgated standards, as well as 
other appropriate standards, guidelines, guidance, or criteria [e.g.. Maximum 
Contaminant Levels (MCLs), the maximum permissible level of a contaminant in 
water delivered to any user of a public water system under the Safe Drinking Water 
Act]) from releases subject to RCRA Corrective Action, anywhere at, or from, the 
facility?

Environmental Indicators (El) are measures being used by the RCRA Corrective Action 
program to go beyond programmatic activity measures (e.g., reports received and 
approved, etc.) to track changes in the quality of the environment.

While Final remedies remain the long-term objective of the RCRA Corrective Action 
program the Els are near-term objectives which are currently being used as Program 
measures for the Government Performance and Results Act of 1993, GPRA). The 
“Migration of Contaminated Groundwater Under Control” El pertains ONLY to the 
physical migration (i.e., further spread) of contaminated groundwater and contaminants 
within groundwater (e.g., non-aqueous phase liquids or NAPLs). Achieving this El does 
not substitute for achieving other stabilization or final remedy requirements and 
expectations associated with sources of contamination and the need to restore, 
wherever practicable, contaminated groundwater to be suitable for its designated 
current and future uses.

Facility: Solutia W.G. Krummrich Plant
CA750
Page 3 of 12



If unknown - skip to #8 and enter “IN” status code.

If yes - continue after identifying key contaminants, citing appropriate 
“levels,” and referencing supporting documentation.

If no - skip to #8 and enter “YE” status code, after citing appropriate 
“levels,” and referencing supporting documentation to demonstrate that 
groundwater is not “contaminated.”

Facility: Solutia W.G. Krummrich Plant
CA750
Page 4 of 12

Rationale and Reference(s): Comprehensive, site-wide groundwater data were 
initially obtained between 1983 and 1986. Samples were analyzed for volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, 
polychlorinated biphenyls (PCBs), metals, and water quality parameters. Based on 
evaluations of these data, the analytes for future testing were generally focused on 
VOCs and SVOCs, including the constituents most often detected in previous 
sampling rounds. The primary source of data for use in this El is groundwater 
sampling events conducted in 1999 and 2000 (DOCC report, 2000). Additional data 
were collected in 2002 to provide information needed to determine the impacts, if 
any, of the migration of contaminated groundwater from WGK to the river.
The attached Tables 2 and 3 identify analytes in groundwater samples from onsite 
and offsite wells collected in events between 1999 and 2002 that exceeded human 
health-based screening criteria (e.g., Illinois Tiered Approach to Corrective Action 
Objectives (TACO) groundwater remediation objectives for Class I groundwater). 
The tables are organized into the three hydrostratigraphic zones that underlie the 
area: 1) the shallow zone that extends from the water table, approximately El 395 ft, 
MSL (fluctuates) down to approximately El 380; 2) the intermediate zone that occurs 
between approximately El 380 and El 350; and 3) the deep zone that extends from 
approximately El 350 to bedrock (+ El 300). Key analytes in one or more of these 
zones include:

• VOCs - benzene, chlorobenzene

• SVOCs - phenols, dichlorobenzenes, chloroanilines
The TACO groundwater remediation objectives are based on Illinois’ groundwater 
quality standards that are designed for the protection of potable water supplies. 
Groundwater is not used as a drinking water supply in the Villages of Sauget and 
Cahokia because the municipal water supplies in both villages are from upstream along 
the Mississippi River and local ordinances in both villages prohibit the use of 
groundwater as a drinking water source (DOCC report, 2000). As such, Solutia does 
not consider these objectives relevant “levels” in the context of this El. However, 
groundwater migrating from WGK could have an adverse impact on the Mississippi 
River. Consequently, the primary concern with respect to impacted groundwater at the 
facility is the potential for migration to the Mississippi River and any adverse impacts 
associated with such a discharge. In this situation, applicable "levels" should be
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If unknown - skip to #8 and enter “IN” status code.

3. Has the migration of contaminated groundwater stabilized (such that contaminated 
groundwater is expected to remain within “existing area of contaminated 
groundwater”^ as defined by the monitoring locations designated at the time of this 
determination)?

Contamination” and “contaminated” describes media containing contaminants (in 
any form, NAPL and/or dissolved, vapors, or solids, that are subject to RCRA) in 
concentrations in excess of appropriate “levels” (appropriate for the protection of the 
groundwater resource and its beneficial uses).

protective of aquatic receptors. Groundwater sampling and modeling were conducted 
in 2002 to gather data with which to assess groundwater migration and discharge to the 
river. The results of this work are included in the response to Question 5. 
Footnotes:

If no (contaminated groundwater is observed or expected to migrate 
beyond the designated locations defining the “existing area of 
groundwater contamination”^) - skip to #8 and enter “NO” status code, 
after providing an explanation.

If yes - continue, after presenting or referencing the physical evidence 
(e.g., groundwater sampling/measurement/migration barrier data) and 
rationale why contaminated groundwater is expected to remain within the 
(horizontal or vertical) dimensions of the “existing area of groundwater 
contamination” 2).

Facility: Solatia W.G. Krummrich Plant
CA750
Page 5 of 12

Rationale and Reference(s): Migration of contaminated groundwater at the facility 
has stabilized for the following reasons.

• The extent of impact from the facility has been characterized by groundwater 
monitoring and numerous investigations conducted over the past 
approximately 20 years. The “existing area of contaminated groundwater” is 
generally defined by the extent of impact shown on the isoconcentration 
maps, depicted on Figures 5 - 7 (total VOCs and SVOCs in the shallow, 
intermediate, and deep zones, respectively). These figures show that the 
highest constituent concentrations are generally in the interior portions of 
WGK, with concentrations decreasing to the north and south.

• The primary migration of groundwater from the site is generally west toward 
the regional discharge feature, the Mississippi River. The river provides a 
hydraulic barrier to further migration downgradient of the facility. Figures 8 - 
10 illustrate ground water flow patterns in the shallow, intermediate, and deep



2

4. Does “contaminated” groundwater discharge into surface water bodies?

✓ If yes - continue after identifying potentially affected surface water bodies.

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s): The results of groundwater monitoring conducted since 
1983 and reported in the Description of Current Conditions Report indicate that affected 
groundwater is discharging to the Mississippi River.

existing area of contaminated groundwater” is an area (with horizontal and vertical 
dimensions) that has been verifiably demonstrated to contain all relevant 
groundwater contamination for this determination, and is defined by designated 
(monitoring) locations proximate to the outer perimeter of “contamination” that can 
and will be sampled/tested in the future to physically verify that all “contaminated” 
groundwater remains within this area, and that the further migration of 
“contaminated” groundwater is not occurring. Reasonable allowances in the 
proximity of the monitoring locations are permissible to incorporate formal remedy 
decisions (i.e., including public participation) allowing a limited area for natural 
attenuation.

5. Is the discharge of “contaminated” groundwater into surface water likely to be 
“insignificant” (i.e., the maximum concentration^ of each contaminant discharging 
into surface water is less than 10 times the appropriate groundwater “level,” and

If no - skip to #7 (and enter a “YE” status code in #8, if #7 = yes) after 
providing an explanation and/or referencing documentation supporting 
that groundwater “contamination” does not enter surface water bodies.

Facility: Solutia W.G. Krummrich Plant
CA750
Page 6 of 12

zones, respectively. These figures support the east-west orientation of 
groundwater impacts illustrated in the previous figures.

• Solutia, or, possibly, a Potentially Responsible Party Group (including 
Solutia) is constructing a Groundwater Migration Control System (GMCS) that 
will further control groundwater flow toward the River. The primary elements 
of the GMCS are a groundwater extraction and disposal system and a barrier 
wall. The GMCS is expected to be operational in 2003. Figure 1 depicts the 
approximate location of the GMCS.

• The plant has a voluntary groundwater protection plan, which includes 
regular video inspection, repair, and replacement of sewers, voluntary 
groundwater monitoring, dismantling of idled facilities, removal of the majority 
of USTs, etc., in order to minimize the potential for ongoing releases to 
groundwater.



If unknown - enter “IN” status code in #8.

there are no other conditions (e.g., the nature or number of discharging 
contaminants, or environmental setting), which significantly increase the potential 
for unacceptable impacts to surface water, sediments or eco-systems at these 
concentrations)?

If no - (the discharge of “contaminated” groundwater into surface water is 
potentially significant) - continue after documenting: 1) the maximum 
known or reasonably suspected concentration ’ of each contaminant 
discharged above its groundwater “level,” the value of the appropriate 
“level(s),” and if there is evidence that the concentrations are increasing; 
and 2) for any contaminants discharging into surface water in 
concentrations^ greater than 100 times the appropriate groundwater 
“levels,” the estimated total amount (mass in kg/yr) of each of these 
contaminants that are being discharged (loaded) into the surface water 
body (at the time of the determination), and identify if there is evidence 
that the amount of discharging contaminants is increasing.

Rationale and Reference(s): In 2002, a study was performed to evaluate the extent of 
constituent migration toward the Mississippi River and to predict constituent 
concentrations potentially discharging to the river (Groundwater Services, Inc., 2002). 
The work included collecting groundwater samples from three locations west of WGK 
from the Lot F area toward the river as shown in Figure 4 (locations AA-GWM-S1, -S2, 
-S3). Groundwater samples were collected from the three hydrostratigraphic zones 
(shallow, intermediate and deep) and analyzed for VOCs, SVOCs, pesticides, 
herbicides, RGBs, and metals. VOCs and SVOCs were the primary analyte groups 
detected. There were a few detections of pesticides, herbicides and RGBs; however 
the concentrations were near or below the reporting limits (i.e., estimated data). The 
concentrations of RCRA metals were generally low. Some detected values exceeded 
screening criteria, however these only occurred sporadically and were not judged to be 
significant. Data were evaluated using an iterative approach, as follows:

If yes - skip to #7 (and enter “YE” status code in #8 if #7 = yes), after 
documenting: 1) the maximum known or reasonably suspected 
concentration^ of key contaminants discharged above their groundwater 
“level,” the value of the appropriate “level(s),” and if there is evidence that 
the concentrations are increasing: and 2) provide a statement of 
professional judgement/explanation (or reference documentation) 
supporting that the discharge of groundwater contaminants into the 
surface water is not anticipated to have unacceptable impacts to the 
receiving surface water, sediments or eco-system.

Facility: Solutia W.G. Krummrich Riant
CA750
Rage 7 of 12



Constituent

Shallow

Yes

Deep 0.9 Yes

Yes

Notes:

1 Samples obtained from collection point approximately 1,350 ft from river.

10 times 
Screening 
Level

Is result 
“insignificant” 
without 
degradation?

• Data from the location closest to the river were initially compared to 10 times the 
ecological screening criteria for the respective detected constituents.

• If the detected concentration exceeded criteria, then the data were extrapolated to 
predict concentrations potentially discharging to the river, based on an extrapolated 
trend using regression analysis.

Facility: Solatia W.G. Krummrich Plant
CA750
Page 8 of 12

0.6
2.7 
1.1
0.9 
79 
3,700
11
6.4
14 
3.6
15 
27

232
1,300 
140 
710 
150 
850
120

Yes
Yes 
Yes
Yes
No
Yes 
Yes

12
46 
13 
5.5
180
5.3
3.8

Yes
Yes 
Yes
Yes
Yes
No
Yes 
Yes
Yes
Yes
Yes
Yes

Maximum 
Concentration
Adjacent to 
River (ug/l)1

VOCs

1. Ecological screening criteria for benzene, bis(2-ethylhexyl)phthalate, chlorobenzene, methylene 
chloride, 1,1-dichloroethane, toluene, trichloroethene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4- 
dichlorobenzene and naphthalene were obtained from “Toxicological Benchmarks for Screening Potential 
Contaminants of Concern for Effects on Aquatic Biota” 1996 by Suter and Tsao.

2. Ecological screening criteria for 2-chlorophenol, 2,4-dichlorophenol, chloromethane, and vinyl chloride 
were obtained from “Guidance for Conducting Ecological Risk Assessments at Remediation Sites in

• If the predicted concentrations exceeded criteria, then the data were modeled using 
a degradation factor as specified in TACO.

The results are summarized in the table below.

Hydrogeologic 
Zone

SVOCs
30bis(2- 

ethylhexyl)phthalate
4-chloroaniline_____
2-chlorophenol
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
2.4- Dichlorophenol
Naphthalene

Is result 
“insignificant” 
with 
degradation?

Intermediate 
Deep

Benzene
Chlorobenzene 
Methylene Chloride 
Chloromethane 
Benzene________
Chlorobenzene
Chloroethane 
Chloromethane 
1,1-Dichloroethane
Toluene_________
Trichloroethene
Vinyl chloride

1,300 
640 
22,000 
550,000
1.300 
640 
230,000 
550,000
470 
98 
470
56.300



3 As measured in groundwater prior to entry to the groundwater-surface 
water/sediment interaction (e.g., hyporheic) zone.

6. Can the discharge of “contaminated” groundwater into surface water be shown to 
be “currently acceptable” (i.e., not cause impacts to surface water, sediments or 
eco-systems that should not be allowed to continue until a final remedy decision can 
be made and implemented'*)?

If yes - continue after either: 1) identifying the Final Remedy decision 
incorporating these conditions, or other site-specific criteria (developed for 
the protection of the site’s surface water, sediments, and eco-systems), 
and referencing supporting documentation demonstrating that these 
criteria are not exceeded by the discharging groundwater; OR 2) providing 
or referencing an interim-assessment,® appropriate to the potential for 
impact, that shows the discharge of groundwater contaminants into the 
surface water is (in the opinion of a trained specialist(s), including 
ecologist) adequately protective of receiving surface water, sediments, 
and eco-systems, until such time when a full assessment and final remedy 
decision can be made. Factors which should be considered in the interim
assessment (where appropriate to help identify the impact associated with 
discharging groundwater) include: surface water body size, flow, 
use/classification/habitats and contaminant loading limits, other sources of 
surface water/sediment contamination, surface water and sediment 
sample results and comparisons to available and appropriate surface

Facility; Solutia W.G. Krummrich Plant
CA750
Page 9 of 12

Texas” 2000.

3. Ecological screening criteria for chloroethane and parachloroaniline were obtained from Ecological 
Data Quality Levels Region 5, 1999. Parachloroaniline was used as a surrogate for 4-chloroaniline.

Maximum observed concentrations of chlorobenzene and 1,4-dichlorobenzene in the 
Deep Hydrogeologic Unit at the groundwater sampling location closest to the 
Mississippi River exceeded the screening criteria selected to protect the river from 
aquatic impact. However, transport analysis based on extrapolation of maximum 
concentration trends with the effects of degradation, indicates that the concentration of 
chlorobenzene in groundwater discharging to surface water (257 ug/l) will be less than 
ten times the ecological benchmark (640 ug/l). A similar analysis for 1,4- 
dichlorobenzene, which integrated the effect of degradation (using a TACO first-order 
degradation rate), indicates that impacted groundwater (48.1 ug/l) will discharge to the 
Mississippi River at concentrations less than ten times the ecological benchmark (150 
ug/l).
The maximum known or reasonably suspected concentrations of the constituents 
potentially discharging to the river do not exceed 10 times the ecological screening 
criteria. As such, the groundwater discharge from WGK to the river is judged to be 
“insignificant” in the context of this El.



 If unknown - skip to 8 and enter “IN” status code.

Rationale and Reference(s): 

z 

 If no - enter “NO” status code in #8.

 If unknown - enter “IN” status code in #8.

® The understanding of the impacts of contaminated groundwater discharges into 
surface water bodies is a rapidly developing field and reviewers are encouraged to 
look to the latest guidance for the appropriate methods and scale of demonstration 
to be reasonably certain that discharges are not causing currently unacceptable 
impacts to the surface waters, sediments or eco-systems.

7. Will groundwater monitoring/measurement data (and surface
water/sediment/ecological data, as necessary) be collected in the future to verify 
that contaminated groundwater has remained within the horizontal (or vertical, as 
necessary) dimensions of the “existing area of contaminated groundwater?”

If yes - continue after providing or citing documentation for planned 
activities or future sampling/measurement events. Specifically identify the 
well/measurement locations which will be tested in the future to verify the 
expectation (identified in #3) that groundwater contamination will not be 
migrating horizontally (or vertically, as necessary) beyond the “existing 
area of groundwater contamination.”

Note, because areas of inflowing groundwater can be critical habitats (e.g., 
nurseries or thermal refugia) for many species, appropriate specialist (e.g., 
ecologist) should be included in management decisions that could eliminate these 
areas by significantly altering or reversing groundwater flow pathways near surface 
water bodies.

 If no - (the discharge of “contaminated” groundwater cannot be shown to
be “currently acceptable”) - skip to #8 and enter “NO” status code, after 
documenting the currently unacceptable impacts to the surface water 
body, sediments and/or eco-systems.

water and sediment “levels,” as well as any other factors, such as effects 
on ecological receptors (e.g., via bio-assays/benthic surveys or site
specific ecological Risk Assessments), that the overseeing regulatory 
agency would deem appropriate for making the El determination.

Facility: Solutia W.G. Krummrich Plant
CA750
Page 10 of 12



8.

Completed by: Date 

Supervisor: Date 

Check the appropriate RCRA Info status codes for the Migration of
Contaminated Groundwater Under Control El (event code CA750), and obtain 
Supervisor (or appropriate Manager) signature and date on the El determination below 
(attach appropriate supporting documentation as well as a map of the facility).

Rationale and Reference(s): A monitoring program is being developed and will be 
submitted to USEPA for review and approval. The groundwater monitoring plan will 
provide details of the wells to be installed and sampled, the parameters to be analyzed 
for, and the frequency of monitoring. As a minimum, the system will include three 
monitoring wells along the transect line shown on Figure 4, one well north of the WGK 
plume area, and one well south of the plume area. These latter two wells will act as 
sentinel wells to ensure that the groundwater plume is remaining stable in the north
south direction. The wells will be sampled on a semi-annual basis and samples will be 
analyzed for VOCs and SVOCs. These parameters will act as indicator compounds for 
determining whether the plume characteristics are changing.

Facility: Solatia W.G. Krummrich Plant
CA750
Page 11 of 12

YE - Yes, “Migration of Contaminated Groundwater Under Control” has been 
verified. Based on a review of the information contained in this El determination, it has 
been determined that the “Migration of Contaminated Groundwater” is “Under Control” 
at the facility, EPA ID # , located at 

. Specifically, this determination indicates that the migration 
of “contaminated” groundwater is under control, and that monitoring will be conducted 
to confirm that contaminated groundwater remains within the “existing area of 
contaminated groundwater.” This determination will be re-evaluated when the Agency 
becomes aware of significant changes at the facility. 
 NO - Unacceptable migration of contaminated groundwater is observed or 

expected.
IN - More information is needed to make a determination.

(Signature)
(Print) 
(Title)

(Signature)_________
(Print)_____________
(Title)______________
(EPA Region or State)

Locations where References may be found:
Description of Current Conditions Report, Solutia W.G. Krummrich Plant, Sauget, 
Illinois, Draft September 1, 2000.

Preiiminary Resuits of Voiatiie Organic Compound and Semivolatile Organic Compound 
Groundwater Transport Analysis and Comparison to Ecological Benchmark, W.G. 
Krummrich Plant, Sauget, Illinois. Prepared by Groundwater Services, Inc., Preliminary



Draft, September 20, 2002.•s

Contact telephone and e-mail numbers

ref: ca750epa.doc

(Name)
(Phone #)
(E-mail)_

Facility: Solatia W.G. Krummrich Plant 
CA750
Page 12 of 12



Tables

1



■■

Unknown14,000 gallonBenzyl Chloride Tank

UnknownSteamer Overhead Tank 15,000 gallon

UnknownPCB-containing wastesUnknown 1979- 1982Old PCB Warehouse

UnknownBBU Warehouse

UnknownKetone residue12,000 gallonKetone Residue Tank

UnknownStorage tank 7,900 gallon 1991 - nowSpent Carbon Tank

Unknown1978 - 1988lA Former Chlorine Department

UnknownUnknown UnknownStorage Pad7

UnknownPhosphorous pentasulfideDept. 245 Drum Storage Area Storage Pad9

UnknownUnknown UnknownLandfill 5 acres19

UnknownUnknown UnknownLandfill 1 acre20

UnknownLandfill 0.6 acres 1930s- 194224

December 2002Solatia W.G. Krummrich - Migration of Groundwater Under Control Page 1 of 3

5 tanks and a 
storage pad

Temporary storage of hazardous 
waste drums

Nitrochlorobenzene and 
nitrobiphenyl

Enclosed
Storage Pad

Benzal chloride, benzyl chloride 
and high boiling hydrocarbon 
compounds 

Butyl alcohol, benzyl chloride, 
and triethylamine

TABLE 1
W.G. KRUMMRICH HWMUs and SWMUs SUMMARY

Late 1950s - 
present

Spent carbon, water, hydrochloric 
acid and trace amounts of 
benzene and monochlorobenzene
Liquid phenolics, mercury, 
sulfides

Storage steel 
tank

Facility Landfill (NW comer 
of Monsanto Ave. & Route 3) 
Facility Landfill (central part 
of plant)_________________
Facility Landfill (Dept. 221 
Toxic Dump)

10,000 square 
feet

Dept. 224/233 Drum Storage 
Area

;ST.)

1980s - now 
Currently < 90- 
day Storage 
Unit_________
Currently < 90- 
day Storage 
Unit

Unknown -
1982

Unknown - 
1982

500,000 
gallons
2,500 square 
feet_______
3,600 square 
feet

HWMI J**’®*®,?,OPERATION DESCRIPTI
swmuT

NO. _____ '
Fiberglass 
reinforced 
plastic tank
Fiberglass 
reinforced 
plastic tank
Curbed concrete 
pad

vo=



■w

Unknown1942 - 1951 UnknownFacility Landfill (New Dump) Landfill25

UnknownPhenolics1940s- 1951Landfill26

830 cubic yardsmid-1950sRoute 3 Drum Site Landfill27

UnknownChlorophenols900 square feet28

UnknownUnknown1942- 195129

UnknownSodium sulfate1942 - 1951Surface Impoundment (Pond) 0.5 acres30

UnknownUnknown0.6 acres 1930s - 194231

151,000 tons250 square feet 1971 - 197732 Incinerator Incinerator
Unknown6,000 gallonsHigh Boiler Purge Tank Tank37

UnknownPhosphorous trichloride wastesStorage Pad44

UnknownUnknownUnknownFacility Landfill (Lot D) Landfill45

UnknownUnknown0.9 acres UnknownLandfill46

UnknownSulfate wastes1930s - 1942Sulfate Pile Waste Pile50

UnknownUnknown UnknownSouth Lot Drum Site53

December 2002Page 2 of 3Solatia W.G. Krummrich - Migration of Groundwater Under Control

Facility Landfill (North Lot
F)

Drum disposal 
landfill

Nitrochlorobenzenes and 
nitrophenols

Landfill or UST near BBU 
Warehouse

Facility Landfill (Phenol
Residue Dump)

Surface Impoundment (Old
Discharge Pond)

Surface 
impoundment

TABLE 1
W.G. KRUMMRICH HWMUs and SWMUs SUMMARY

Unknown -
USTs removed 
in 1980s

Landfill or 
former UST

Halogenated aromatics, PCBs, 
plasticizers, and polar solvents 
Chlorobenzene

Surface 
impoundment
Surface 
impoundment

1980s - present 
Unknown - 
dismantled in 
early 1990s

2,500 square
feet

15,000 square 
feet

Dept. 243 Container Storage
Area

15,000 square 
feet

5,000 square 
feet

Surfece Impoundment (Old
Pond)

10,000 square 
feet

oSS,‘E OF
NIT

7,500 square 
feet_______
7,500 square 
feet_______
1,250 square 
feet

DESCRIP n-NAME
II



ionofwa;
UnknownUnknownLoading dock

UnknownBBZ Warehouse 100 square feet Santoflex wastes57 Waste discharge

Unknown59 Benzene Storage Tank BenzeneTank

UnknownSuspected Sanitary Landfill Unknown Unknown61 Landfill

UnknownTank Car Wash Area Various64

UnknownVarious66 Facility Sewer System Process sewers

Unknown68 Sump 2,000 gallons

Unknown70 Dead Creek Unknown Unknown

Unknown71 Various

December 2002Solatia W.G. Krummrich - Migration of Groundwater Under Control Page 3 of 3

Truck and Railcar Loading & 
Unloading Areas

Former creek - 
possible landfill

Methyl ethyl ketone and methyl 
isobutyl ketone

Santoflex Wastewater/Oil
Pretreatment Separator

Unknown - 
present

Loading & 
unloading areas 
(multiple)

Railroad tank 
car wash area

Unknown - 
present_____
Various/ start 
of operation
Unknown - 
present

TABLE 1
W.G. KRUMMRICH HWMUs and SWMUs SUMMARY

55 1,500 square 
feet

2,300 linear 
feet across the 
plant_______
Approx. 60 
areas at 1,000 
square feet 
each

SIZE
(EST.)

2.3 million 
gallons_____
10,000 square 
feet________
2,000 square 
feet________
Several miles 
total

OPERATION
Unknown but 
still active____
One-time 
release circa 
1992_________
Unknown -
1995

HWMUORSWMUNAME
Truck and Trailer Unloading 
Area

DATES OF
3ES IMEST.)

TYPE OF
UNIT
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Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow 
Shallow 
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow'
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow'
Shallow
Shallow
Shallow
Shallow'
Shallow'

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Conespondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective

ZONE METHOD
8260
8260
8270
8270
8270
8270
8270
8260
8260
8270
8260
8270
8270
8270
8270
8270
8270
8270
8260
8270
8270
8270
8270
8270
8270
8270
8260
8260
8270
8270
8270
8270
8270
8270
8270
8260

SCREENING
CRITERION

100
5

100
1

28
10

6.3
5

______ 5
1
5
1

3.2
3.5
28
21
10
75
5

100
______ 1

28
21
10
6.3
75
100

5
100

1
28
21
75
6.3
600

5

UNITS BASIS TO 
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

t SCREENING
■■
UNITS 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

Chlorobenzene 
______ Benzene______  
_______ Phenol_______

Pentachlorophenol 
4-Chloroaniline

2,4,6-Trichlorophenol
1.3- Dichlorobenzene

______ Benzene______  
______ Benzene______

Pentachlorophenol 
______ Benzene______

Pentachlorophenol
N-Nitrosodiphenylamine

Nitrobenzene
4-Chloroaniline

2.4- Dichlorophenol
2,4,6-Trichlorophenol
1.4- Dichlorobenzene

______ Benzene______  
_______ Phenol_______

Pentachlorophenol 
4-Chloroaniline

2.4- Dichlorophenol
2,4,6-Trichlorophenol
1,3 -Dichlorobenzene
1.4- Dichlorobenzene

Chlorobenzene 
______ Benzene______  
_______ Phenol_______

Pentachlorophenol 
4-Chloroaniline

2.4- Dichlorophenol
1.4- Dichlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene

Benzene

WELL
BBU-B52
BBU-B52
BBU-B52
BBU-B52
BBU-B52 
BBU-B52
BBU-B52 
BBU-B53 
BBU-B54
BBU-B54 
BBU-B55 
BBU-B55 
BBU-B55 
BBU-B55
BBU-B55
BBU-B55
BBU-B55
BBU-B55
BBU-B56
BBU-B56
BBU-B56
BBU-B56
BBU-B56
BBU-B56
BBU-B56
BBU-B56
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B57
BBU-B58

8700
220,000

170
380
80
91
17

130
32
52

3800
2500
7.7
11

240
22
48

350
13000 

150
1200
530
26
74 
13

160
1800

86000
350
44

870
34

3100
36

1600
1100000

TrtDi_E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

COMPOUND
DATE

SAMPLED
01/00
01/00

01/01/2000 
01/01/2000 
01/01/2000
01/01/2000
01/01/2000

01/00
01/00

01/01/2000
01/00

01/01/2000 
01/01/2000 
01/01/2000
01/01/2000 
01/01/2000 
01/01/2000
01/01/2000

01/00
01/01/2000
01/01/2000
01/01/2000 
01/01/2000
01/01/2000 
01/01/2000
01/01/2000

01/00
01/00

01/01/2000 
01/01/2000
01/01/2000
01/01/2000
01/01/2000 
01/01/2000
01/01/2000

01/00



DATE
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01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000
01/01/2000

01/00
01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000 
01/01/2000
01/01/2000 
01/01/2000 
01/01/2000
02/02/00
02/02/00 

02/02/2000 
02/02/00
02/02/00 

02/02/2000 
02/02/00
02/02/00 

02/02/2000 
02/02/2000
02/02/00
02/02/00 

02/02/2000 
02/02/2000 
02/02/2000
02/02/00
02/02/00 

02/02/2000
01/26/00

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Ground water Objective 
TACO Groundrsater Objective 

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective

BASIS FO
. .............I.. .
SCREENINGINITS 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

ThdlE2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

SCREENING
UMTS I CRITERION

100
1_____

1,5
0.13
28
21____
10
75
5_____
100
1_____
28
21____
10
75
6.3
70
100
5_____
NA
100
5_____

600
100
5_____

600
600
100
5_____
NA 
NA
600
100
5_____
NA
5

result
350 
1400
8.2
5.6
860
50
80
250 

120000
370
240
370 
40
26
320
15
230
2400 
870 
6100
610
2500
1000
550 
120
1800
2300
430
91
1300
2900 
1900
2100
120
230 

840000

SAMPLED I METHOD
8270
8270
8270
8270
8270
8270
8270
8270
8260
8270
8270
8270
8270
8270
8270
8270
8270
8260
8260
8270
8260
8260
8270
8260
8260
8270
8270
8260
8260
8270
8270
8270
8260
8260
8270
8260

WELL
BBU-B58
BBU-B58
BBU-B58 
BBU-B58
BBU-B58
BBU-B58 
BBU-B58 
BBU-B58 
BBU-B59 
BBU-B59 
BBU-B59 
BBU-B59
BBU-B59 
BBU-B59 
BBU-B59
BBU-B59
BBU-B59

CA-1
CA-1
CA-1
CA-2
CA-2
CA-2
CA-3
CA-3
CA-3
CA-3

CA-3 PUP 
CA-3 PUP 
CA-3 PUP 
CA-3 PUP 
CA-3 PUP

CA-4
CA-4
CA-4

PW-34

COMPOUND 
______ Phenol______

Pentachlorophenol 
_____ Chr\-sene_____  

Benzo(a)anthracene
4-Chloroaniline

2.4- Pichlorophenol 
2,4,6-Trichlorophenol
1.4- Pichlorobenzene

_____ Benzene_____  
______ Phenol______

Pentachlorophenol
4-Chloroaniline

2.4- Dichlorophenol 
2,4,6-Trichlorophenol
1.4- Pichlorobenzene
1,3 -Pichlorobenzene

1.2.4- Trichlorbenzene
Chlorobenzene 

_____ Benzene_____
2-Chloroaniline
Chlorobenzene 

_____ Benzene_____
1,2-Pichlorobenzene

Chlorobenzene 
_____ Benzene_____

2-Nitrophenol
1,2-Pichlorobenzene

Chlorobenzene 
_____ Benzene_____

2-Nitrophenol
2-Chloroaniline

1,2-Pichlorobenzene
Chlorobenzene 

_____ Benzene_____
2-Chloroaniline

Benzene

ZONE
Shallow 
Shallow 
Shallow 
Shallow 
Shallow’ 
Shallow 
Shallow- 
Shallow 
Shallow 
Shallow 
Shallow- 
Shallow 
Shallow- 
Shallow 
Shallow- 
Shallow-
Shallow
Shallow
Shallow-
Shallow
Shallow
Shallow
Shallow-
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow 
Shallow 
Shallow 
Shallow 
Shallow 
Shallow
Shallow
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Shallow
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow 
Shallow
Shallow 
Shallow
Shallow
Shallow 
Shallow
Shallow

TACO Groundwater Objective 
______None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance 
______ None Available______
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

METHOD
8270
8270
8260
8260
8260
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270 
8270
8260
8260
8270
8270
8270
8270
8270
8270
8270
8270
8270 
8270 
8260
8260
8270 
8260
8260
8270
8260

910
17 

420 
1600

19 
280

11000
10
no

23000
510
43 

270 
260
12

180
12
64 

2500
24
86
59 

270
16

200
1600
3300
150

1400
71

2300
22
30
16

150
160

SCREENING
CRITERION

100
NA

5
100
0,2
35

600
6.3
NA
NA
NA
3.5
100
70

1
75
6.3

5
100
3.5
28
10
21
NA
10
75

600
6.3
70
5

100
3.5

5
5

28
5

WELL
DW-34
GlOl
G102
G102____
G102
G102
G102
G102
G102
G102
G102
G102
G102
G102
G103
G103
G103
G104
G104
G104
G104
G104
G104
G104
G104
G104
G104
G104
G104
G106
G106
G106
G107
G108
G108
G109

I
BASIS FOR screen;

TaduE 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

DATE
SAMPLED 
01/26/2000 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/10/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/11/1999 
05/12/1999 
05/11/1999 
05/11/2001 
05/12/1999

COMPOUND 
______ Phenol_______

2-Nitrophenol 
______Benzene______

Chlorobenzene
Chloroform 

2-Chlorophenol
1.2- Dichlorobenzene
1.3- Dichlorobenzene

2-Nitroaniline
2-Nitrophenol
4-Nitrophenol
Nitrobenzene 

______ Phenol_______ 
1,2,4-Trichlorobenzene

Pentachlorophenol
1.4- Dichlorobenzene 
1,3 -Dichlorobenzene 
Methylene chloride

Chlorobenzene
Nitrobenzene 

4-Chloroaniline
2-Chlorophenol

2.4- Dichlorophenol
4-Nitrophenol 

2,4,6-Trichlorophenol
1.4- Dichlorobenzene
1,2-Dichlorobenzene
1,3 -Dichlorobenzene 

1,2,4-Trichlorobenzene
Methylene chloride 

Chlorobenzene
Nitrobenzene

Methylene chloride 
______Benzene______

4-Chloroaniline
Methylene chloride

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

ZONE
Ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugyd 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugyd 
ug/1 
ug/1 
ug/1 
ug>d 
ug/1 
ug/1 
ug/1
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05/12/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/13/1999 
05/13/1999 
05/13/1999 
05/13/1999 
05/13/1999 
05/12/1999 
05/13/1999 
05/13/1999 
05/13/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/12/1999 
05/11/1999 
05/11/1999 
05/11/1999

02/03/00 
01/26/00
01/26/00 

01/26/2000 
01/26/2000
01/26/2000

02/01/00
02/01/00 

02/01/2000 
02/01/2000
02/03/00 

02/03/2000 
02/03/2000

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

SCREENING
CMTEKION

100
5
1

28
21
10

100
5

100
1

75
5
5
2
1

100
5
1

75
_______1

5
100
3,5
5

100
100
6

NA
35

10,000
700
75

600
100

_______ 1
28

SAMPLED I METHOD
8260
8260
8270
8270
8270
8270
8260
8260
8270
8270
8270
8260
8260
8260
8270
8260
8260
8270
8270
8270
8260
8260
8270
8260
8260
8260
8270
8270
8270
8260
8260
8270
8270
8260
8270
8270

G109
G109
G109
G109
G109
G109
GllO
GllO
GllO
GllO
GllO
Gill
G112
G113
G113
G114
G114
G114
G114
G115
G116
G116
G116
GM-2 

GM-4AR 
GM-6A
GM-6A 
GM-6A 
GM-6A
GM-13
GM-13
GM-13
GM-13
GM-14
GM-14
GM-14

RESULT
590 
6

11000
250
190
2700
400

26000
200
15
260
32
14
3 
2

110000
2800

5
280
2

680
1800
31
26
200

56000
19
96
57

150000
29000 

17000000 
23000000
350000
18000
21000

UNITS
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

_____ Chlorobenzene 
_______ Benzene_______

Pentachlorophenol 
4-Chloroaniline

2.4- Dichlorophenol
2,4,6-Trichlorophenol 

_____ Chlorobenzene 
_______ Benzene_______  
________ Phenol________

Pentachlorophenol
1.4- Dichlorobenzene
Methylene chloride 

_______ Benzene_______
Vinyl Chloride

Pentachlorophenol
Chlorobenzene 

_______ Benzene_______
Pentachlorophenol 

1,4-Dichlorobenzene
Pentachlorophenol
Methylene chloride

Chlorobenzene 
_____ Nitrobenzene_____
_______ Benzene_______

Chlorobenzene
Chlorobenzene 

bis(2-Ethylhexyl)phthalate
4-Chlorophenol
2-Chlorophenol
Xylenes, Total 

_____ Ethylbenzene_____
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Chlorobenzene
Pentachlorophenol

4-Chloroaniline

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

Tmdi_E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

COMPOUNDZONE
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow'
Shallow
Shallow
Shallow'
Shallow'
Shallow'
Shallow
Shallow
Shallow'
Shallow-
Shallow'
Shallow
Shallow
Shallow
Shallow'
Shallow'
Shallow
Shallow'
Shallow
Shallow
Shallow
Shallow
Shallow'
Shallow
Shallow
Shallow
Shallow'
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I

______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow
Shallow 
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

COMPOUND
S

BASIS FOR SCREEN 1N<DMTOUNITS 
ug/1
Ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

DATE

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

TmblE 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

METHOD
8270
8270 
8270
8260
8260
8260
8270 
8270
8260
8260
8270
8270 
8270 
8260
8260
8270 
8260
8260
8270
8270
8270
8270 
8270
8260
8260
8270
8270
8270
8260
8270
8270
8270
8270
8260
8270
8260

SCREENING
CRITERION

NA
75
600
0.2
100
5_____
NA
6,3
100
5 _____
100
6
NA
100
5
6
5
5
1_____

3.5
6
NA
10
100
5
100
NA
35
5_____
100
NA
28
NA
5
100
5

___ 2-Chloroaniline
1,4-DichlQrobenzene
1,2-Dichlorobenzene 

______ Chloroform______
Chlorobenzene

_______ Benzene_______
2-Chloroaniline 

_____ 2-Nitroaniline_____
Chlorobenzene 

_______ Benzene_______  
________ Phenol________  
bis(2-Ethylhexyl)phthalate

4-Chlorophenol
Chlorobenzene 

_______ Benzene_______  
bis(2-Ethylhexyl)phthalate 
_______ Benzene_______  
_______ Benzene_______

Pentachlorophenol 
_____ Nitrobenzene_____  
bis(2-Ethylhexyl)phthalate

2-Nitrobiphenyl
2,4,6-Trichlorophenol 

_____Chlorobenzene_____ 
_______ Benzene_______  
________Phenol________

4-Chlorophenol____
2-Chlorophenol 

_______ Benzene_______  
________Phenol________

4-Chlorophenol
4-Chloroaniline
2-Chloroaniline 

_______ Benzene_______  
________Phenol________

Benzene

RESULT
1900
2700
11000
6.4
130
34
700
1100

230000 
540000

160
22
31
130
660
20

260
14
52
43
120
210
320

26000
300000

790
120
79 

1600000
240
12
63 
33 

1200000
1800
5500

WELL
GM-14
GM-14
GM-14
GM-15
GM-15 
GM-15 
GM-15
GM-15

GM-17 A 
GM-17 A 
GM-17A
GM-17A
GM-17A
GM-18A 
GM-18A 
GM-18A
GM-29

GM-31A 
GM-31A
GM-31A
GM-31A
GM-31A 
GM-31A
GM-32
GM-32
GM-32
GM-32
GM-32
GM-33
GM-33
GM-33
GM-33
GM-33
GM-34
GM-34
GM-35

iJA I

SAMPLED 
02/03/2000 
02/03/2000 
02/03/2000 

02/02/00
02/02/00
02/02/00 

02/02/2000
02/02/2000
01/31/00
01/31/00 

01/31/2000 
01/31/2000 
01/31/2000
01/28/00
01/28/00 

01/28/2000
02/03/00
01/28/00 

01/28/2000 
01/28/2000 
01/28/2000 
01/28/2000
01/28/2000

02/02/00
02/02/00 

02/02/2000 
02/02/2000 
02/02/2000

02/01/00 
02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000

02/01/00 
02/01/2000
02/01/00
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TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT
260
320 

270000
290
1800
2200
130
5,7
26
140
1700
4100 
560 

220000
760000
240
43
390
120
12
18

5300
100
57

2300
1800
940
590
140

40000
590
7300
220
1400
2500
440

______Phenol______
4-Chloroaniline 

_______ Benzene_______  
________Phenol________

Chlorobenzene 
_______ Benzene_______  
_______ Benzene_______  
_______ Benzene_______  
bis(2-Ethylhex>'l)phthalate 
_____Chlorobenzene____  
_____Chlorobenzene____  
_______ Benzene_______

1,1,1 -T richloroethane
Chlorobenzene 

_______ Benzene_______  
________Phenol________

4-Chlorophenol
Chlorobenzene 

_______ Benzene_______
4-Chlorophenol 

_______ Benzene_______
Chlorobenzene 
4-Chlorophenol
2-Chlorophenol
Chlorobenzene 

_______ Benzene_______  
________Phenol________

4-Chlorophenol
2-Chlorophenol
Chlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

Chlorobenzene 
_______ Benzene_______

Chlorobenzene
Benzene

Tmdi_E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

SCREENING
CRITERION

100
28
5

100
100

5
5
5
6

100
100

5
200
100

5
100
NA
100

5
NA

5
100
NA
35
100

5
100
NA
35
100
75

600
100

5
100

5

BASIS FOR SCREEN ING
GM-35
GM-35
GM-36
GM-36
GM-38
GM-38

GM-54A 
GM-59A 
GM-59A
GP-IA
GP-2A
GP-2A
GP-2A
GP-4A
GP-4A
GP-4A
GP-4A
GP-5A
GP-5A
GP-5A
GP-6A
GP-9A
GP-9A
GP-9A
GP-llA
GP-llA
GP-llA
GP-llA
GP-llA
GP-12A
GP-12A
GP-12A
GP-13A
GP-13A
GP-14A
GP-14A

ZONE
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

METHOD
8270
8270
8260
8270
8260
8260
8260
8260
8270
8260
8260
8260
8260
8260
8260
8270
8270
8260
8260
8270
8260
8260
8270
8270
8260
8260
8270
8270
8270
8260
8270
8270
8260
8260
8260
8260

DATE
SAMPLED 
02/01/2000
02/01/2000

02/01/00
02/01/2000

01/25/00
01/25/00
02/01/00
01/31/00 

01/31/2000
01/25/00
01/25/00 
01/25/00 
01/25/00 
01/26/00
01/26/00 

01/26/2000 
01/26/2000

01/26/00
01/26/00 

01/26/2000
01/27/00
01/28/00 

01/28/2000
01/28/2000
01/28/00
01/28/00 

01/28/2000 
01/28/2000
01/28/2000
01/31/00 

01/31/2000 
01/31/2000
01/31/00 
01/31/00 
02/01/00
02/01/00

ms
Ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

COMPOUND
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SCREENING
CRITERION

NA
NA
NA
100
3.5
28
NA
28
NA

5
NA

5
NA
75
100
75

600
70
100

5
75
100

5
75
100
6

0,17
28
5

210
140
100
100
0.2
0.2

5

Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow 
Shallow 
Shallow
Shallow 
Shallow
Shallow 
Shallow
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

______ None Available______
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groimdwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

COMPOUND
GP-14A
GP-14A
GP-14A
GP-15A
GP-15A
GP-15A
GP-15A
GP-16A
GP-16A
GP-17A
GP-17A
GP-18A
GP-18A
GP-18A
GP-19A
GP-19A
GP-19A
GP-19A
GP-20A
GP-20A
GP-20A

NTF-B72
NTF-B72
NTF-B72
NTF-B74
NTF-B74
NTF-B75
NTF-B75
NTF-B76
NTF-B76
NTF-B76
NTF-B76 
NTF-B78
SCT-B67
SCT-B67
SCT-B67

RESULT
63
32
35

7300
290

2600
6400
1600
3200

41
70

330
30
140 

71000 
36000 
76000 
7800 

26000
1100
100
230
22
160

13000
7.5
12
72 

130000
320
520
1600
360
12
4
51

4-Chlorophenol
3- Chloroaniline
2-Chloroaniline 

_____ Chlorobenzene 
_____ Nitrobenzene_____

4- Chloroaniline
2-Chloroaniline 

____ 4-Chloroaniline
2-Chloroaniline 

_______ Benzene_______
2-Chloroaniline 

_______ Benzene_______
2-Chloroaniline

1,4-Dichlorobenzene 
_______ Toluene_______

1,4-Dichlorobenzene
1,2-Dichlorobenzene

1,2,4-Trichlorobenzene 
_____Chlorobenzene_____ 
_______ Benzene_______

1,4-Dichlorobenzene 
_____Chlorobenzene____  
_______ Benzene_______

1,4-Dichlorobenzene
Chlorobenzene 

bis(2-Ethylhexyl)phthalate
Benzo(k)fluoranthene

4-Chloroaniline 
_______ Benzene_______

2-Methylnaphthalene 
_____ Naphthalene______ 
________Phenol________

Chlorobenzene 
______ Chloroform______

Bromodichloromethane
Benzene

TrtDuE 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

METHOD
8270
8270
8270
8260
8270
8270
8270
8270
8270
8260
8270
8260
8270 
8270
8260
8270
8270 
8270
8260
8260
8270
8260
8260
8270
8260
8270
8270
8270
8260
8270
8270
8270
8260
8260
8260
8260

WELL ZONE BASIS FOR SCREENING
DATE

SAMPLED
02/01/2000
02/01/2000
02/01/2000
02/01/00 

02/01/2000 
02/01/2000
02/01/2000
02/01/2000
02/01/2000
02/02/00

02/02/2000
02/03/00 

02/03/2000 
02/03/2000
02/03/00 

02/03/2000 
02/03/2000 
02/03/2000
02/03/00 
02/03/00 

02/03/2000
01/00
01/00

01/01/2000
01/00

01/01/2000 
01/01/2000 
01/01/2000

01/00
01/00

01/01/2000
01/01/2000

01/00
01/00
01/00
01/00

UNITS
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1



ZONE COMPOUND TS
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Shallow
Shallow-
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow'
Shallow
Shallow
Shallow'
Shallow
Shallow'

Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intennediate 
Intermediate 
Intermediate

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1
Ug/I 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundw'ater Objective 
TACO Groundwater Objective 

lEPA Correspondance
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Ground water Objective 
______ None Available______  
TACO Groundwater Objective

CRITERION
100
75
600
6.3
70
100
5
35
21
75
600
6.3
70
100
5
100
28
35
21
10
75
6.3
600
70
5
5

560
5
100
NA
28
NA
100
5
NA
28

METHOD
8260
8270
8270
8270
8270
8260
8260
8270
8270
8270
8270
8270
8270
8260
8260
8270
8270
8270
8270
8270
8270
8270
8270
8270
8260
8260
8260
8260
8260
8270
8270
8270
8260
8260
8270
8270

SCREENING
UNITS 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

BASIS FOR SCREENING
Chlorobenzene

1.4- Dichlorobenzene
1.2- Dichlorobenzene
1.3- Dichlorobenzene

1.2.4- T richlorbenzene
Chlorobenzene 

______Benzene_____
2-Chlorophenol

2.4- Dichlorophenol
1.4- Dichlorobenzene
1.2- Dichlorobenzene
1.3- Dichlorobenzene

1.2.4- Trichlorbenzene
Chlorobenzene 

_____ Benzene_____  
______ Phenol______

4-Chloroaniline
2-Chlorophenol

2.4- Dichlorophenol 
2,4,6-T richlorophenol
1.4- Dichlorobenzene 
1,3-Dichlorobenzene
1,2-Dichlorobenzene

1.2.4- Trichlorbenzene
_____ Benzene_____  
_____ Benzene_____  
4-Methyl-2-pentanone 
_____ Benzene_____

Chlorobenzene
4-Chlorophenol 
4-Chloroaniline
2-Chloroaniline
Chlorobenzene 

_____ Benzene_____
4-Chlorophenol
4-Chloroaniline

TmduE 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

DATE
SAMPLED

01/00
01/01/2000
01/01/2000 
01/01/2000
01/01/2000

01/00
01/00 

01/01/2000
01/01/2000 
01/01/2000
01/01/2000 
01/01/2000
01/01/2000

01/00
01/00

01/01/2000 
01/01/2000
01/01/2000 
01/01/2000
01/01/2000 
01/01/2000
01/01/2000
01/01/2000
01/01/2000

01/00
01/00
01/00
01/00

01/26/00 
01/26/2000 
01/26/2000 
01/26/2000
01/26/00
01/26/00 

01/26/2000
01/26/2000

WELT
SCT-B68
SCT-B68 
SCT-B68 
SCT-B68
SCT-B68
SCT-B69
SCT-B69 
SCT-B69
SCT-B69
SCT-B69
SCT-B69
SCT-B69
SCT-B69
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SCT-B71
SOT-B64
SOT-B65
SQT-B65 
SQT-B66
GM-4B
GM-4B
GM-4B
GM-4B
GM-6B
GM-6B
GM-6B
GM-6B

RESULT
150000
5700
4700
180
670

310000
32000

260
37

8300
5400
220
400 

170000
45000

260
60

590
380
99

28000
700

19000
170

1700
1300
660
100
430
18
53
26

41000
4800
120
290
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8270
8270 
8270
8260
8260
8270
8270
8270
8270 
8270
8270
8260
8270
8270
8260
8260
8270
8270
8260
8270 
8270
8260
8260
8270
8270
8270
8270
8260
8260
8270
8260
8260
8270
8270 
8270
8260

TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
______ None Available______
TACO Groundwater Objective

SCREENINGENKS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

UNIT 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

SCREENING
CR

56
550
320 

47000 
4800

32
74
190
36

340
240
54
31
33 

2200
280
1500
470 
7200
230
25 

390
38
38 
190
75
130 
440
330
34

310
39
18
10
54
11

__ W
GM-6B
GM-6B
GM-6B

GM-6B PUP 
GM-6B PUP 
GM-6B PUP 
GM-6B PUP 
GM-6B PUP 
GM-6B PUP 
GM-6B PUP 
GM-6B PUP

GM-9B
GM-9B
GM-9B
GM-lOB
GM-lOB
GM-lOB
GM-lOB
GM-12B
GM-12B
GM-12B
GM-17B
GM-17B
GM-17B
GM-17B
GM-17B
GM-17B
GM-18B
GM-18B
GM-18B
GM-18B
GM-18B
GM-18B
GM-18B
GM-18B
GM-31B

Intermediate 
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate

DATE
SAMPLED 
01/26/2000 
01/26/2000 
01/26/2000

01/26/00
01/26/00 

01/26/2000 
01/26/2000 
01/26/2000 
01/26/2000 
01/26/2000
01/26/2000

02/01/00 
02/01/2000 
02/01/2000

02/02/00
02/02/00 

02/02/2000 
02/02/2000

02/02/00 
02/02/2000 
02/02/2000

01/31/00
01/31/00 

01/31/2000 
01/31/2000 
01/31/2000 
01/31/2000

01/28/00
01/28/00 

01/28/2000 
05/08/2000 
05/08/2000 
05/08/2000 
05/08/2000 
05/08/2000

01/28/00

T«di_E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

rERION
35_____
NA 
75_____
100

5 _____
6 _____

NA
28____
35_____
NA 
75_____
5 _____
6 _____

NA
100

5_____
NA
75_____
5_____

100 
NA
100

5 _____
6 _____

NA
NA 
75_____
100

5 _____
6 _____

100
5_____

NA
NA
NA

5

COMPOVND
2-Chlorophenol
2-Chloroaniline

1.4- Pichlorobenzene
Chlorobenzene 

_______ Benzene_______  
bis(2-Ethylhexyl)phthalate

4-Chlorophenol
4-Chloroaniline
2-ChlorophenoI
2-Chloroaniline

1,4 -D ichlorobenzene 
_______ Benzene_______  
bis(2-Ethylhexyl)phthalate

2-Chloroaniline
Chlorobenzene 

_______ Benzene_______
2-Chloroaniline

1.4- Dichlorobenzene
_______ Benzene_______  
________Phenol________

2-Chloroaniline 
_____Chlorobenzene 
_______ Benzene_______  
bis(2-Ethylhexyl)phthalate

4-Chlorophenol
2- Chloroaniline

1,4-Dichlorobenzene
Chlorobenzene 

_______ Benzene_______  
bis(2-Ethylhexyl)phthalate 
_____Chlorobenzene 
_______ Benzene_______

4-Chlorophenol
3- Chloroaniline
2-Chloroaniline

Benzene
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Intermediate
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intennediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intennediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

None Available

SCREENING
CRITERION

100
28
35
100

5
100
28
75
100

5
100
NA
100

5
100
NA
35
100

5
NA
100

5
100

5
100
100

5
100
NA
28
100

5
100

5
100
NA

UMTS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

UNITS
Ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

ZOxNE
Chlorobenzene 
4-Chloroaniline
2-Chlorophenol
Chlorobenzene 

_____Benzene_____  
_____ Phenol_____

4-Chloroaniline 
1,4-Dichlorobenzene

Chlorobenzene
Benzene 

_____ Phenol_____
4-Chlorophenol
Chlorobenzene

Benzene_____
_____ Phenol_____

4-Chlorophenol
2-Chlorophenol
Chlorobenzene 

_____Benzene_____
4-Chlorophenol
Chlorobenzene 

____ Benzene_____
Chlorobenzene

Benzene 
_____ Phenol_____

Chlorobenzene
Benzene 

_____ Phenol_____
4-Chlorophenol
4-Chloroaniline
Chlorobenzene

Benzene
Chlorobenzene

Benzene 
_____ Phenol_____

4-Chlorophenol

B.ASIS FOR SCREENING
DATE

SAMPLED
01/25/00 

01/25/2000 ~ 
01/25/2000

01/25/00
01/25/00 

01/25/2000 ~ 
01/25/2000 ~ 
01/25/2000
01/26/00
01/26/00 

01/26/2000 ~
01/26/2000 ~
01/26/00
01/26/00

01/26/2000 
01/26/2000
01/26/2000
01/27/00
01/27/00 

01/27/2000
01/27/00
01/27/00
01/27/00
01/27/00 

01/27/2000
01/28/00
01/28/00

01/28/2000 
01/28/2000 
01/28/2000
01/28/00
01/28/00
01/28/00
01/28/00

01/28/2000
01/28/2000

RESULT
18000

63
64

17000 
390000

440
93 
130

170000 
510000

310
70 

290000 
180000

260
250
120
570
54
24
150
42

8900 
79000
2100
2600
4900
280
75 
500
200
130

6400
6200
550
200

WELL
GP-IB
GP-IB 
GP-IB
GP-2B
GP-2B
GP-2B
GP-2B
GP-2B
GP-3B
GP-3B
GP-3B
GP-3B
GP-4B
GP-4B
GP-4B
GP-4B
GP-4B
GP-6B
GP-6B
GP-6B
GP-7B
GP-7B
GP-8B
GP-8B
GP-8B
GP-9B
GP-9B
GP-9B
GP-9B
GP-9B
GP-lOB 
GP-lOB
GP-llB 
GP-llB 
GP-llB
GP-llB

COMPOUND

TmuuE2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

METHOD
8260
8270
8270
8260
8260
8270
8270
8270
8260
8260
8270
8270
8260
8260
8270
8270
8270
8260
8260
8270
8260
8260
8260
8260
8270
8260
8260
8270
8270
8270
8260
8260
8260
8260
8270
8270
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01/28/2000
01/28/2000

01/31/00
01/31/00
01/31/00 

01/31/2000 
01/31/2000 
01/31/2000

01/31/00
01/31/00 
01/31/00 
02/01/00
02/01/00 

02/02/2000 
02/02/2000
02/02/2000
02/01/00
02/01/00 

02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000 
02/01/2000 
02/02/2000
02/02/2000
02/03/2000 
02/03/2000 
02/03/2000 
02/03/2000 
02/03/2000 
02/03/2000 
02/03/2000 
02/03/2000

TACO Groundwater Objecti\'e 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

■mpledI method
8270 __
8270 __
8260_____
8260 __ I
8260 __
8270 __
8270_____
8270 __
8260 __
8260_____
8260
8260 __
8260 __
8270 __
8270 __
8270 __
8260 __
8260 __
8270 __
8270 __
8270 __
8270 __
8260_____
8260_____
8270 __
8270 __
8260_____
8270 __
8260_____
8270 __
8260 __
8260_____
8270 __
8270 __
8260 __
8260

ENINGUNIT 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

GP-llB
GP-llB
GP-12B
GP-12B
GP-12B
GP-12B
GP-12B
GP-12B
GP-13B
GP-13B
GP-13B
GP-14B
GP-14B
GP-14B
GP-14B
GP-14B
GP-15B
GP-15B
GP-15B
GP-15B
GP-15B
GP-15B
GP-16B
GP-16B
GP-16B
GP-16B
GP-17B
GP-17B
GP-18B
GP-18B 
GP-19B
GP-19B
GP-19B
GP-19B
GP-20B
GP-20B

_____ 4-Chloroaniline______ 
______2-Chlorophenol______ 
______ Vinyl chloride______
Cis/T rans-1,2-Dichloroethene 
______ Chlorobenzene______  
_____ 2-Chlorophenol______

1.4- Dichlorobenzene
1,2-Dichlorobenzene 

______ Vinyl chloride______
______ Chlorobenzene______  
________ Benzene_________ 
______Chlorobenzene______  
________ Benzene_________ 
_____ 4-Chlorophenol______ 
_____ 4-Chloroaniline______ 
_____ 2-Chloroaniline______ 
______Chlorobenzene______  
________ Benzene_________ 
_____ 4-Chlorophenol______ 
_____ 4-Chloroaniline______ 
_____ 2-Chloroaniline______

2.4- Dichlorophenol
______Chlorobenzene______  
________ Benzene_________ 
_____ 4-Chloroaniline______ 
_____ 2-Chloroaniline______ 
________ Benzene_________ 
_________Phenol_________  
________ Benzene_________ 
_________Phenol_________  
________ Toluene_________  
______Chlorobenzene______

1.4- Dichlorobenzene
1,2-Dichlorobenzene 

________ Toluene_________
Chlorobenzene

RESULT
110
98
350
110
1200
54 
82
880
44
110
110
510
130
16 no
30 

36000
21000
8500
92000
25000
9100
180
76

1500 
990 ' 

11000
330

7300
450 

63000 
12000
50000 
150000

920
1900

BASIS EGUNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

Tmdi_E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

SCREENING
CRITERION

28
35

_______2
70
100
35
75

600
2

100
_______5

100
5 

NA
28
NA
100

5
NA
28
NA
21
100

_______5
28
NA

_______5
100

5
100
100
100
75

600
100
100

ZONE
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate
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SCREENING
CRITERION

35
NA
100

5
6

NA
100

5
100
6

28
NA
35

NA
0.2

5
6
5

100
5

35
100
100

5
6
5
6

100
_______5

6.3
75
NA
100

5
100

5

TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

NIETIK
8270
8270
8260
8260
8270
8270
8260
8260
8270
8270
8270
8270
8270
8270
8260
8260
8270
8260
8260
8260
8270
8270
8260
8260
8270
8260
8270
8260
8260
8270
8270
8270
8260
8260
8260
8260

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT
55
110

5500
32000

12
12

19000 
370000
220
10
200
42
49
160
27
20
17

81000
180000
70
70
120
560
52
30
30
10

2500
460
27
360
32
150
190
260
120

Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate

Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

____ 2-Chlorophenol 
____ 2-Chloroaniline 
_____ Chlorobenzene_____ 
_______ Benzene_______  
bis(2-luhvlliexvl)plitlialalc 
____ 4-Chlorophenol

Chlorobenzene 
_______ Benzene_______  
________ Phenol________  
bis(2-Ethylhex>'l)phthalate

4-Chloroaniline
3- Chloroaniline
2-Chlorophenol
2-Chloroaniline 

______ Chloroform______  
_______ Benzene_______  
bis(2-Ethylhexyl)phthalate 
_______ Benzene_______

Chlorobenzene
Methylene chloride

2-Chlorophenol 
________Phenol________  
_____Chlorobenzene_____ 
_______ Benzene_______  
bis(2-Ethylhexyl)phthalate 
_______ Benzene_______  
bis(2-Ethylhexy4)phthalate

Chlorobenzene 
_______ Benzene_______

1.3- Dichlorobenzene
1.4- Dichlorobenzene

4- Chlorophenol
Chlorobenzene 

_______ Benzene_______
Chlorobenzene

Benzene

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

DATE
SAMPLED
02/03/2000 
02/03/2000

01/27/00
01/27/00 

01/27/2000 
01/27/2000
01/28/00
01/28/00 

01/28/2000 
01/28/2000 
01/28/2000 
01/28/2000 
01/28/2000
01/28/2000
01/25/00
01/25/00 

01/25/2000 
07/24/2002 
07/24/2002 
07/24/2002 
07/24/2002 
07/24/2002

01/27/00
01/27/00 

01/26/2000
02/01/00
02/01/00
02/02/00
02/02/00
02/02/00
02/02/00
02/02/00
02/02/00
02/02/00
01/31/00 
01/31/00

T«dl.E 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

WELL
GP-20B
GP-20B
MW-3B
MW-3B
MW-3B
MW-3B
MW-5B
MW-5B
MW-5B
MW-5B
MW-5B
MW-5B
MW-5B
MW-5B
MW-7B
MW-7B
MW-7B

AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3

GM-4C 
GM-4C
GM-4C
GM-9C
GM-9C
GM-IOC
GM-IOC
GM-IOC
GM-IOC
GM-IOC
GM-12C
GM-12C
GM-17C
GM-17C

BASIS FOR SCREENING
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______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

lEPA Correspondance
TACO Groundwater Objective

COMPOUND
SCREENING
CRITERION

NA
100

5
6

100
6________

NA
NA
100

5 ________
6

NA
NA_______
75_______
70_______
100_______
75_______
5______

100
5______

35
100

5________
100

5______ "
35
5

100
5________

6.3_______
75

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

______2-Chloroaniline_____  
______ Chlorobenzene______  
________ Benzene________  

bis(2-Ethylhexyl)phthalate 
______ Chlorobenzene______  

bis(2-Ethylhexyl)phthalate 
______4-Chlorophenol______ 
_____ 2-Chloroaniline______ 
______ Chlorobenzene______  
________ Benzene_________ 

bis(2-Ethylhexyl)phthalate 
_____ 4-Chlorophenol______ 
_____ 2-Chloroaniline______

1,4-Dichlorobenzene
Cis/Trans-1,2-Dichloroethene 
______ Chlorobenzene______

1,4-Dichlorobenzene 
________ Benzene_________ 
______ Chlorobenzene______

Methylene chloride 
_____ 2-Chlorophenol______ 
_________ Phenol_________  
________ Benzene_________ 
______ Chlorobenzene______

Methylene chloride 
_____ 2-Chlorophenol______ 
________ Benzene_________ 
______Chlorobenzene______

Methylene chloride
1.3- Dichlorobenzene
1.4- Dichlorobenzene

TmduE 2
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
ON-SITE GROUNDWATER SAMPLE LOCATIONS

■Uli
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

DATE
SAMPLED 
01/31/2000 

01/28/00
01/28/00 

01/28/2000
01/27/00 

01/27/2000 
01/27/2000 
01/27/2000 
01/28/00
01/28/00 

01/28/2000 
01/28/2000 
01/28/2000
01/28/2000
01/25/00
01/25/00 

01/25/2000 
07/24/2002 
07/24/2002 
07/24/2002 
07/24/2002 
07/24/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002 
07/25/2002

WELL
GM-17C
GM-31C
GM-31C
GM-31C
MW-3C
MW-3C
MW-3C
MW-3C
MW-5C
MW-5C
MW-5C
MW-5C
MW-5C
MW-5C
MW-7C
MW-7C
MW-7C

AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3 
AA-GWM-S3

METHOD
8270
8260
8260
8270
8260
8270
8270
8270
8260
8260
8270
8270
8270
8270
8260
8260
8270
8260
8260
8260
8270
8270
8260
8260
8260
8270
8260
8260
8260
8270
8270

BAS.SBOBS
21

2000
82
26

9500
12
76
58

990
960
58
12
25

250
220

7800
2800

74000
100000

60
60
170 

24000
40000

56
38

1900 
5500

62
7

190
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__  
ZONE
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow 
Shallow

SCREENING
CRITERION

5
100
100
NA
NA
23
6

100
700

5
100
21
NA
35

NA
100

5
700
100
21
NA
NA
NA
NA
100

5
100
NA
28
23
100
NA
NA
NA
700

B-22A
B-22A
B-22A
B-22A
B-22A
B-22A
B-22A
B-22A
B-24A
B-24A
B-24A
B-24A
B-24A
B-24A
B-24A
B-24A
B-25A
B-25A
B-25A
B-25A
B-25A
B-25A
B-25A
B-25A
B-25A
B-26A
B-26A
B-26A
B-26A
B-26A
B-28A
B-28A
B-28A 
B-28A
B-29A

1000
6100
240 

21000
22000
62000
17000
43000 
69000
1600
4000 

42000 
100000
330000 
130000 
650000 
14000
10000
14000 
340000 
300000 
3400000 
730000 
1500000 
490000
460
2800
4300 
1900
2000
110
35
20
69
1100

_______ Benzene_______  
_____Chlorobenzene 
_______ Toluene_______

2-Chloroaniline
2- Nitrochlorobenzene

_______ Aniline_______  
bis(2-Ethylhexyl)phthalate 
________Phenol________  
_______ Acetone_______  
_______ Benzene_______

Chlorobenzene 
2,4-Dichlorophenol

2-Chloroaniline
2-Chlorophenol

3- Nitrochlorobenzene
________Phenol________

1,2-Dichloroethane 
_______ Acetone_______

Chlorobenzene 
2,4-Dichlorophenol

2-Chloroaniline
2- Nitrochlorobenzene
3- Nitrochlorobenzene
4- Nitrochlorobenzene

________Phenol________
_______ Benzene_______

Chlorobenzene
2-Chloroaniline
4-Chloroaniline 

_______ Aniline________
Chlorobenzene
2-Chloroaniline

3- Nitrochlorobenzene
4- Nitrochlorobenzene

Acetone

Tmdi_E 3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

DATE
SAMPLED 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugn 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

METHOD
8260
8260
8260
8270
8270
8270
8270
8270
8260
8260
8260
8270
8270
8270
8270 
8270
8260
8260
8260
8270
8270
8270
8270
8270
8270
8260
8260
8270
8270
8270
8260
8270
8270
8270
8260

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1
UgA 
ug/1 
ug>a 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ugyl 
ug/1 
ug/1 
ugyl 
ug/1 
ug/1

....
B FOR SCREENING 

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
______ None Available______  
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______  
______ None Available______  
TACO Groundwater Objective
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Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intennediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/I 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None Available______
______ None Available______
______ None Available______
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

BAS.EOKSC^CUNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT »
2400
460 

540000 
150000 
260000
210000 

2000000
64000
44000 
540000 
280000
86000 
1900000

18
8,7
6,9
170
1900
130
13
490
6300
16000
23000
32000
26000
56000
14000 
110000
16000
30000
61000
12000
14000
42000

METHOD
8260
8260
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8260
8260
8260
8270 
8270
8260
8270 
8260
8260
8260
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270

Taadi_E 3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

SCREENING
CRITERION

100
100
35
NA
350
NA
100
21
140
35

350
140
100

5
5
5

NA
1
5
6

100
5

100
21
NA
35
NA
NA
NA
28
NA
NA
140
3,5
100

WELL
B-29A
B-29A
B-29A
B-29A
B-29A
B-29A
B-29A

B-29A PUP 
B-29A PUP 
B-29A PUP 
B-29A PUP 
B-29A PUP 
B-29A PUP 

GM-19A
GM-19A
GM-19A
GM-19A
GM-19A
GM-54A
GM-54A
GM-60A
B-21B
B-21B
B-21B
B-21B
B-21B
B-21B
B-21B
B-2IB
B-21B
B-21B
B-21B
B-21B
B-21B
B-21B

DATE 
SAMPLED 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/09/2000 
05/09/2000 
05/09/2000 
05/09/2000 
05/09/2000 

02/01/00 
02/01/2000 
05/08/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000

COMPOUND 
_______ Chlorobenzene 
__________Toluene_____  
_______2-Chlorophenol

2 -N itrochlorobenzene
3 -Methylphenol/4-Methylphenol 
_______4-Chlorophenol_______ 
__________ Phenol__________  
_____ 2,4-Pichlorophenol_____  
_____ 2,4-Pimethylphenol_____  
_______2-Chlorophenol_______ 
3-Methylphenol/4-Methylphenol 
________Naphthalene________  
__________ Phenol__________  
_________ Benzene_________  
______Tetrachloroethene______ 
_______Trichloroethene_______ 
______ 2-Chloroaniline_______ 
_____ Pentachlorophenol_____  
_________ Benzene__________

bis(2-hlhylhc\yl)plilhalale 
_______ Chlorobenzene_______  
_________ Benzene__________ 
_______ Chlorobenzene_______  
_____ 2,4-Pichlorophenol_____  
______ 2-Chloroaniline_______ 
______ 2-Chlorophenol_______

2- Nitrochlorobenzene
______ 3-Chloroaniline_______

3- Nitrochlorobenzene
______ 4-Chloroaniline_______ 
______ 4-Chlorophenol_______

4- Nitrochlorobenzene
________Naphthalene________
_______ Nitrobenzene________

Phenol

ZONE



■
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8260
8260
8260
8260
8260
8270
8270
8270
8270
8270
8270
8270 
8270 
8270 
8260
8260
8260
8260
8260
8260
8270 
8270 
8270
8270 
8270
8270 
8270 
8260
8260
8260
8260
8270 
8270 
8270
8270

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Qbjectn e 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______  
______ None Available______  
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______  
______ None Available______
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective

None Available

COMPOUND
SCREENING
CRITERION

5
700

5
100
100
NA
35
21
NA
NA
NA
NA
140
100
100
100

5
700
560

5
100
NA
NA
NA
35
NA
21
5

700
100
100
21
NA
35
NA

BASIS FOR SCREENING
DATE

SAMPLED I METHOD 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT
9200 
6200
2000
8800
2500 
140000
44000 
68000
76000 
18000 

340000
33000 
13000 

130000
2500 
8800
2000
6400
2700
9200 
130000
31000 
330000
70000 
44000 
140000 
66000
8700 

22000
16000
510 

57000 
280000
45000 
270000

1,2-Dichloroethane 
______ Acetone_____  
______Benzene_____

Chlorobenzene 
______ Toluene_____

2-Chloroaniline
2- Chlorophenol

2,4-Dichlorophenol 
2-Nitrochlorobenzene

3- Chloroaniline
3 -Nitrochlorobenzene

4- Chlorophenol
Naphthalene 

______ Phenol______  
______Toluene_____

Chlorobenzene 
______Benzene_____  
______Acetone_____  
4-Methyl-2-pentanone

1,2-Dichloroethane 
______ Phenol______

4-Chlorophenol
3 -Nitrochlorobenzene 
2-Nitrochlorobenzene

2-Chlorophenol
2-Chloroaniline

2,4-Dichlorophenol
1,2-Dichloroethane 

______Acetone_____
Chlorobenzene 

______Toluene______
2,4-Dichlorophenol

2-Chloroaniline
2-Chlorophenol 

2-Nitrochlorobenzene

ThdlE3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

■■■
UNITS 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

w,
B-24C
B-24C
B-24C
B-24C
B-24C
B-24C
B-24C 
B-24C
B-24C 
B-24C
B-24C 
B-24C 
B-24C
B-24C 
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-24D
B-25B
B-25B
B-25B
B-25B
B-25B
B-25B
B-25B
B-25B
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______ None Available______  
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
TACO Groundwater Objective 
______ None A\ ailable______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

None Available

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

_______ COMPOUND
3- Nitrochlorobenzene

_______4-Chlorophenol_______
4- Nitrochlorobenzene

__________ Phenol__________  
__________Acetone__________ 
__________Benzene_________  
_______ Chlorobenzene_______  
______T etrachloroethene______ 
__________Toluene__________ 
_____ 2,4-Dichlorophenol_____  
_______2-Chloroaniline______

2-Nitrochlorobenzene 
_______3-Chloroaniline_______

3 -N itrochlorobenzene 
_______4-Chloroaniline_______ 
__________ Phenol__________

4-Methyl-2-pentanone 
_________ Benzene__________ 
_______ Chlorobenzene_______  
__________Toluene__________  
_____ 2,4-Dichlorophenol_____  
_______2-Chloroaniline_______ 
_______2-Chlorophenol_______
3-Methylphenol/4-Methylphenol 
______ 4-Chloroaniline_______ 
_______4-Chlorophenol_______ 
__________ Phenol__________  
__________Acetone__________  
_________ Benzene__________ 
_______ Chlorobenzene_______  
__________Toluene__________  
_____ 2,4-Dichlorophenol_____  
_______2-Chlorophenol_______
3-Methylphenol/4-Methylphenol

4-Chlorophenol

....... .METHOD
8270
8270
8270 
8270
8260
8260
8260
8260
8260
8270
8270
8270
8270
8270
8270 
8270 
8260
8260
8260
8260
8270 
8270 
8270
8270 
8270 
8270 
8270 
8260
8260
8260
8260
8270 
8270
8270
8270

Intermediate
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT
50000
37000 
110000
680000
8300
440
5900
210
3000
9500
73000
26000
28000
130000
35000
26000
3100
190
2800
650
39000 
120000
37000
35000
71000
34000
220000
750
51
1600
400

83000
160000
110000
67000

WELIJ
B-25B
B-25B 
B-25B 
B-25B 
B-26B 
B-26B 
B-26B
B-26B 
B-26B
B-26B
B-26B
B-26B
B-26B 
B-26B 
B-26B
B-26B
B-28B
B-28B
B-28B
B-28B
B-28B 
B-28B
B-28B
B-28B
B-28B
B-28B
B-28B
B-29B
B-29B 
B-29B 
B-29B
B-29B
B-29B
B-29B 
B-29B

SCREENING
CRITERION

NA
NA
NA
100
700

5
100

5
100
21
NA
35

NA
NA
28
100
560

5
100
100
21
NA
35

350
28
NA
100
700

5
100
100
21
35

350
NA

Ta\di_E 3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

BASIS FOR SCREENING
DATE

SAMPLED 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000
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05/10/2000
02/01/00
02/01/00 

05/09/2000 
02/01/00

05/09/2000 
02/01/00

05/09/2000
02/01/00

05/09/2000 
02/01/2000 
02/01/2000
02/01/2000

02/01/00
02/01/00
02/01/00
02/01/00
02/01/00 

02/01/2000 
02/01/2000
02/01/2000
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000 
05/10/2000

02/01/00
05/11/2000 
05/11/2000 
05/09/2000 
07/16/2002 
07/16/2002

TACO Groundwater Objecti\'e 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objecth e 
TACO Groundwater Objective 
TACO Groundwater Objecti\'e 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective

II ....Ill. ..I.I. .
COMPOUND UMTS 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

_________ Phenol_________
1,1-Dichloroethene 

________ Benzene________  
________ Benzene________  
______ Chlorobenzene______  
______ Chlorobenzene______
Cis/Trans-1,2-Dichloroethene 
Cis/Trans-1,2-Dichloroethene 
______ Vinyl chloride______

1,4-Dichlorobenzene
1,4-Dichlorobenzene 

_____ 2-Chloroaniline_____  
_____ 4-Chlorophenol______

1,1-Dichloroethene 
________ Benzene________  
______ Chlorobenzene______
Cis/T rans-1,2-Dichloroethene 
______ Vinyl chloride______

1,4-Dichlorobenzene 
_____ 2-Chloroaniline______ 
_____ 4-Chlorophenol______ 
________ Benzene________  
______Chlorobenzene______  
________ Toluene_________ 
_________Aniline_________  
_____ 2-Chloroaniline______ 
_____ 3-Chloroaniline______ 
_____ 4-Chloroaniline______ 
_________ Phenol_________  
________ Benzene________  
_____ 2-Chloroaniline______ 
_____ 3-Chloroaniline______ 
______Chlorobenzene______  
________ Benzene_________

Chlorobenzene

ThdlE3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

WELL
B-29B

GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B
GM-20B

GM-20B PUP 
GM-20B PUP 
GM-20B PUP 
GM-20B PUP 
GM-20B PUP 
GM-20B PUP 
GM-20B PUP 
GM-20B PUP

GM-27B
GM-27B
GM-27B
GM-27B
GM-27B
GM-27B
GM-27B
GM-27B
GM-54B
GM-54B
GM-54B
GM-60B

AA-GWM-Sl 
AA-GWM-Sl

SAMPLED METHOD
8270
8260
8260
8260
8260
8260
8260
8260
8260
8270
8270
8270
8270
8260
8260
8260
8260
8260
8270
8270
8270
8260
8260
8260
8270
8270
8270
8270
8270
8260
8270
8270
8260
8260
8260

SCREENING
CRITERION

100
7
5
5
100
100
70
70
2
75
75
NA
NA
7
5
100
70
2
75
NA
NA
5
100
100
23
NA
NA
28
100
5
NA
NA
100
5
100

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

RESULT 
1100000

33 no
76
760
910 
400 
420
62
530
330 
55 
20
28
280
840
360
51 
360
52
19 

1400 
11000
700 

39000
20000
25000 
25000
8100
23
15
87 
850 
79
620

:>/■

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate
Intermediate
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate 
Intermediate

Deep
Deep

BASIS FOR SCREENINGZONE
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______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______  
______ None Available______  
TACO Groundwater Objective 
TACO Groundwater Objective

None Available

BASIS FOR SCREl
SCREENING

METHOB
8260
8260
8260
8260
8270
8260
8260
8260
8270
8270
8260
8260
8260
8260
8270
8270
8260
8270
8270
8260
8260
8270
8270
8270
8260
8260
8270
8270
8270
8270
8270
8270
8260
8260
8270

ZONE
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-SI 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl 
AA-GWM-Sl
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2 
AA-GWM-S2

GM-19C
GM-19C
GM-19C
GM-27C
GM-27C
GM-27C

Chloroethane 
______ Benzene______

Chlorobenzene
Chloroethane

2-Chlorophenol 
______ Benzene______

Chlorobenzene
Vinyl chloride

2-Chlorophenol
1,4-Dichlorobenzene 

______ Benzene______
Chlorobenzene
Trichloroethene
Vinyl Chloride 
2-Chlorophenol 

1,4-Dichlorobenzene
Chlorobenzene
2-Chlorophenol

1,4-Dichlorobenzene 
______ Benzene______

Chlorobenzene
2-Chlorophenol

1,4-Dichlorobenzene
Dibenzo(a,h)anthracene 
______ Benzene______

Chlorobenzene 
2-Chlorophenol

1.3- Dichlorobenzene
1.4- Dichlorobenzene
1,4-Dichlorobenzene

2-Chloroaniline
4-Chlorophenol 

______ Benzene______
Chlorobenzene
2-Chloroaniline

UNITS 
ugZl' 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

CRITERION
NA
5
100
NA
35
5
100
2
35
75
5
100
5
2
35
75
100
35
75
5
100
35
75
0,3
5
100
35
6.3
75
75
NA
NA
5
100
NA

RESULT
2.9 
76

2800
11
40
68
3700
27
46
180
56

3000
15
27
36
93

5100
49
120
18

7800 
54
120
2.2
23

6700
42
12
360 
180
120
16
250
1700
620

TrtouE 3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

/OMPOUND
DATE

SAMPLED 
07/16/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/17/2002 
07/22/2002 
07/22/2002 
07/22/2002 
07/22/2002 
07/22/2002 
07/22/2002 
07/22/2002 
07/23/2002 
07/23/2002 
07/23/2002 
07/23/2002 
07/23/2002 
07/23/2002 
05/09/2000 
05/09/2000 
05/09/2000 
05/10/2000 
05/10/2000 
05/10/2000
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ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
______ None Available______
TACO Groundwater Objective 
TACO Groundwater Objective 
______ None Available______
______ None Available______
TACO Groundwater Objective

BASIS FOR SCREEmethod
8270
8270
8270 
8260
8260
8270
8270
8270
8260
8260
8270
8270
8270

ZONE
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

DATE
SAMPLED 
05/10/2000 
05/10/2000 
05/10/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/11/2000 
05/09/2000 
05/09/2000 
05/09/2000 
05/09/2000 
05/09/2000

RESULT
3200
300 
2800
6.6
140

14000
3800
17000
230
18
47
140
790

UNITS 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

3- Chloroaniline
4- Chlorophenol

______Aniline______
_____ Benzene_____

Chlorobenzene
2- Chloroaniline

2-Nitrochlorobenzene
3 -Nitrochlorobenzene

Chlorobenzene 
_____ Benzene_____

3- Chloroaniline
2-Chloroaniline

1,4-Dichlorobenzene

TAduE 3
VOCs and SVOCs SUMMARY OF EXCEEDANCES 
OFF-SITE GROUNDWATER SAMPLE LOCATIONS

WELL
GM-27C
GM-27C
GM-27C
GM-56C
GM-56C
GM-56C
GM-56C
GM-56C
GM-60C
GM-60C
GM-60C
GM-60C
GM-60C

COMPOUND
SCREENING
CRITERION

NA
NA
23
5

100
NA
NA
NA
100

5
NA
NA
75

;ning
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January 13, 2003

Re:

Dear Mr. Bardo:

CA 750 Groundwater Environmental Indicator 
Solutia W. G. Krummrich Corrective Action 
Sauget, Illinois

* • • Applied Chemistry, Creative Solutions

Mr. Ken Bardo
U. S. Environmental Protection Agency Region V
RCRA Division
77 West Jackson Blvd.
Chicago, Illinois 60604

Because of this, it has been difficult to determine whether, in fact, the groundwater 
contamination originating from the Krummrich plant is migrating to the river and discharging 
into the river at significant concentrations. In order to make that determination, sampling in 
areas that are not as likely to be impacted by other facilities had to be completed. Extensive 
groundwater modeling was required to define such areas. That work took place this summer 
and three locations along a streamline between the plant and the river were selected for

Solutia Inc.
W.G. Krummrich Plant

500 Monsanto Avenue 

Sauget, Illinois 62206-1198

Te/618-271-5835

Unfortunately, demonstrating stabilization of contaminated groundwater has not been a 
simple task in Sauget because of other disposal areas/facilities that are sources of 
groundwater contamination and that are located downgradient of the WGK plant. These 
areas/facilities, which are located between WGK and the river, include several Superfund 
Sites. In addition, other disposal areas and industrial facilities in Sauget are also contributing 
to area-wide groundwater contamination.

This letter will confirm our conversation about the Groundwater Environmental Indicator 
(El) at the Solutia W. G. Krummrich (WGK) Plant on December 17, 2002. At that meeting, 
we provided you with copies of two reports. One was titled “CA 750 Migration of 
Contaminated Groundwater Under Control”, while the other was a preliminary letter report 
from Groundwater Services, Inc., dated September 20, 2002, describing the preliminary 
results of groundwater transport analyses carried out between WGK and the river. These 
reports are intended to establish that any plume of impacted groundwater that may be 
emanating from the WGK Plant is stable and is not discharging constituents to the 
Mississippi River at significant concentrations. The Administrative Order on Consent (AOC) 
for the WGK Plant corrective action requires that Solutia demonstrate such stabilization by 
submitting an Environmental Indicator Report.

SOLUTIA
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Linda Tape, Husch & Eppenbergercc:

Richard S. Williams
Sauget Sites Project Manager

sampling. The results of that sampling were used to model whether, in fact, contamination 
from the Krummrich plant is migrating to the river. Solutia has just completed that work, 
and has found that the plant can meet the groundwater El even without the installation of the 
barrier wall. A copy of that El determination and the modeling were included in the reports 
given to you at our meeting on December 17.

Mr. Ken Bardo
U. S. Environmental Protection Agency

We look forward to receiving your comments on the El report. If you have any questions 
regarding this report, please give me a call at (618) 462-6340.

Despite the difficulty of establishing compliance with the groundwater El, Solutia has moved 
forward to work with the EPA in addressing the groundwater in the Sauget Area on several 
fronts. One is to address concerns of the Superfund section of the Agency, in conjunction 
with RCRA, to address groundwater migrating to the river under Site R. The CERCLA 
section of EPA very recently issued a Unilateral Administrative Order to over 70 companies 
to install a groundwater barrier along the river. Solutia will be undertaking this work 
together with any other parties who agree to participate. If constituents associated with 
WGK are migrating to the river, this barrier will prevent further migration.

Submission of the El will not impact the work that must be done under the CERCLA Order 
issued to Solutia and numerous other parties. That work will proceed expeditiously and 
construction of the groundwater barrier will begin this year. The submission of the El is 
being done in Solutia’s continued effort to update the Agency on information in Solutia’s 
possession that is relevant to the Corrective Action work, as well as to satisfy the 
requirements of the AOC.

Sincerely,
Solutia Inc.
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January 16,2003

DE-9J

Dear Mr. Hiller:

To meet the requirement to stabilize groundwater, Solutia must demonstrate that the 
migration of all groundwater known or reasonably suspected to be contaminated with 
hazardous wastes or hazardous constituents above acceptable levels is stabilized to 
remain within any existing areas of contamination as defined by monitoring locations 
designated at the time of the demonstration. Solutia must also show that the discharge of 
groundwater to surface water is either insignificant or shown to be currently acceptable 
according to an appropriate interim assessment. The enclosed comments provide 
deficiencies in Solutia’s demonstration that the groundwater is stabilized.

Mr. Robert Hiller 
Solutia Inc.
500 Monsanto Avenue 
Sauget, IL 62206-1198

VIA E-MAIL AND CERTIFIED MAIL 
RETURN RECEIPT REQUESTED

RE: Environmental Indicator Report Deficiencies
Solutia Inc.
ILD 000 802 702

During my site visit of the Solutia facility on December 17, 2002, Solutia provided the 
“Environmental Indicator Report CA 750 Migration of Contaminated Groundwater Under 
Control” and a letter report by Groundwater Services, Inc. that evaluates the extent of 
constituent migration toward the Mississippi River and predicts constituent 
concentrations proximate to the river. These reports were submitted to demonstrate that 
the migration of contaminated groundwater at or from the Solutia facility is stabilized as 
required by paragraph VL2 of the Administrative Order on Consent (AOC), EPA Docket 
No. R8H-5-00-003. In a letter dated December 27, 2001, a time extension was granted to 
April 1, 2002, for Solutia to meet the AOC requirement to stabilize the groundwater.



Sincerely yours.

cc:

DE-9J:KBARDO: 1/16/03 :kb:6-7566 Solutia CA750 El Report

OFFICIAL FILE COPY

2

If you have any questions, I can be reached at (312) 886-7566 or at 
bardo.kennethfgiepa. gov

Kenneth S. Bardo
EPA Project Manager 
Corrective Action Section

Alan Faust, Solutia
Richard Williams, Solutia 
Jim Moore, lEPA 
Gina Search, lEPA

bcc: Nabil Fayoumi, Superfund
Rich Murawski, ORC 
George Hamper, ECAB
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MW-3B 9,000 5,500 Decrease

MW-3C 1,400 9,500 Increase

MW-5B 1,800 19,000 Increase

MW-5C 1,300 990 Decrease

MW-7B 110 ND Decrease

MW-7C 610 7,800 Increase

GM-4B 280 430 Increase

GM-4C 120 560 Increase

GM-17B 630 390 Decrease

GM-17C 730 260 Decrease

GM-6B 2,100 44,000 (ave.) Increase

Historical data presented below further refutes the assumption that the plume has 
reached a steady state condition. For example, the table below shows 
chlorobenzene concentrations in the middle (MHU) and deep (DHU) 
hydrogeologic units beneath Lot F at the western boundary of the Solutia facility.

The conceptual site model supporting the Environmental Indicator (El) Report 
assumes that the source of constituents to groundwater is likely constant or 
declining over time. Therefore, the groundwater plume is believed to have reached 
a steady state condition that permits the use of extrapolation based trend analyses 
which are the framework of the El demonstration.

September 1998 
Chlorobenzene

Concentrations (ppb)

January 2000 
Chlorobenzene

Concentrations (ppb)

Significant
Increase or
Decrease

EPA Comments and Evaluation of the Solutia CA 750 Environmental 
Indicator Report and Supporting Document Received on December 17,2002

The assumption that the groundwater plume is at a steady-state is not appropriate. 
The El Report does not consider the recent chlorobenzene product spills at the 
W.G. Krummrich Plant. On October 2,2000, 1156 pounds or 146 gallons of 
chlorobenzene was spilled and more significantly, on January 7 and 8, 2001, 
53,000 pounds or 6,700 gallons of chlorobenzene was lost to the subsurface and 
not recovered. A product spill this large would act as a new source area and be 
expected to significantly change the characteristics of the groundwater plume.

Monitoring
Well



2.

1

2

Some of the highest concentrations of chlorobenzene detected in January 2000 are 
at wells GM-6B and MW-5B. These wells are located 1600 feet and 700 feet, 
respectively to the south of sample point AA-GWM-S3 used in the El Report to 
predict contaminant concentrations at the Mississippi River. Lesser concentrations 
are found at MW-5B which is located closest (150-feet north) to transect sample 
point AA-GMW-S3.

The horizontal and vertical extent of the northern and southern boundary of the plume 
has not been determined.

The El Report uses various assumptions to predict the contaminant concentrations 
in groundwater at the Mississippi River. A direct measurement at the river is not 
provided and only one transect (AA-GWM-3 to AA-GWM-1) is used to represent 
a plume discharging to the Mississippi River that is at least 3,000 feet wide*.

As shown in the table above, there appears to be no discernible pattern to the 
chlorobenzene concentrations over a 16-month period beneath Lot F. For 
example, two north-south transects through the plume at the western edge of Lot F 
(MW-3, MW-5, and MW-7) and eastern edge of Lot F (GM-4, GM-17, and GM-6) 
do not show a consistent increase or decrease in chlorobenzene concentrations in 
the MHU or DHU across the plume. However in the DHU, chlorobenzene 
concentrations appear to increase with time at the northern and southern edges of 
the pliune, while concentrations decrease with time in the center of the plume.

The data shows that there is significant variability in chlorobenzene concentrations 
with time throughout the plume emanating from the Solutia facility. Historical 
data presented in Appendix 24 (Geraghty & Miller Report) of the Description of 
Current Conditions Report shows similar variability. Chlorobenzene 
concentrations found in wells GM-4B, GM-4C, GM-17B, and GM-17C fluctuate 
significantly from December 1986 to November 1992, ranging from non-detect to 
over 14,000 ppb at GM-4B, non-detect to over 20,000 ppb at GM-4C, non-detect 
to over 10,000 ppb at GM-17B, and approximately 1,000 ppb to over 20,000 ppb 
at GM-17C (see Figures E-12, E-18, E-13, and E-19, respectively).

The assumption of a steady state condition and the use of trend analyses is further 
complicated by the fluctuating groundwater flow conditions caused by changes in 
river stage. For example, a high river stage results in a seasonal reversal of 
groundwater flow back toward the Solutia facility. In addition to new contaminant 
sources, the changes in the river stage would negate any potential steady state 
conditions and the use of predictive trend analyses.



3.

4.

3

In addition, well nest GM-27B/C located adjacent to the river near sample SD-2- 
150 and approximately 550 feet south of the AA-GWM-S3 to AA-GWM-Sl 
transect, had chlorobenzene concentrations of 11,000 ppb in the MHU and 1,700 
ppb in the DHU on May 10,2000. The groundwater and sediment data obtained 
from the area at the north end of Site R indicates that discharge of contaminated 
groundwater (e.g., chlorobenzene) into surface water is significant and 
unacceptable.

Solutia must demonstrate that the transect used for the El demonstration has been 
properly located and is adequate to assess the plume from the Solutia facility. For 
example, decreases in contaminant concentrations from AA-GWM-S3 to AA- 
GWM-S1 could result from improper orientation of a transect that does not parallel 
the contaminant plume and follow groundwater flow.

EPA sediment data from the Mississippi River at the north edge of Site R found a 
chlorobenzene concentration of 390 ppb at sample location MR-SD-2-150 on 
November 1, 2000 (see August 9,2001 letter). This concentration exceeds the 
ecological benchmark for chlorobenzene of 64 ppb used in the Groundwater 
Services letter report. Even higher chlorobenzene concentrations were found in 
sediment at sample locations MR-SD-5-150 (6,700 ppb) and MR-SD-7-150 
(1,600 ppb) located 1,500 to 2,000 feet south of sample location MR-SD-2-150, in 
the southern portion of Site R.

Solutia has not demonstrated that the one transect (AA-GWM-S3 to AA-GWM- 
Sl) is appropriately located in the core of the plume to properly assess the area 
with the greatest potential impact on the Mississippi River. Historical data and 
new data, if necessary, for groundwater contaminants in the three hydrogeologic 
imits should be used to evaluate the contaminant characteristics of the plume 
discharging to the Mississippi River and determine appropriate location(s) for 
demonstrating that the migration of contaminated groundwater at or from the 
Solutia facility is under control.

Groundwater elevation contour maps presented in Figures 8, 9, and 10 of the El 
Report depict inferred lines of equal elevation from historical data for offsite wells 
and January 2000 data for on-site wells. The use and mixing of historical 
groundwater data in the El Report is not appropriate. To demonstrate that transect 
AA-GWM-S3 to AA-GWM-Sl is properly located perpendicular to groundwater 
flow, off-site and on-site groundwater measurements should have been made at the 
time of sampling (July 2002).
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In fact, the Menzie-Cura Ecological Risk Assessment dated June 1, 2001, 
concluded that the discharge of contaminated groundwater to the Mississippi River 
was unacceptable and impacted surface water, sediment, and the river ecosystem 
(fish and invertebrates). The contaminated groundwater may originate from both 
the Solatia facility and areas being investigated as the Sauget Area Sites under 
CERCLA (i.e.. Site R). However, Solatia has not differentiated the portion 
contributed from the Solatia facility subject to the RCRA AOC and the portion 
contributed from the Sauget Area Sites subject to CERCLA.

Conclusion: Based on the discussions above, the Environmental Indicator Report for 
CA 750 Migration of Contaminated Groundwater Under Control for the W.G. 
Krummrich Plant (Solatia facility) does not adequately demonstrate that contaminated 
groundwater migrating from the Solatia facility is under control as required in Section 
VI.2 of the Administrative Order on Consent, EPA Docket No. R8H-5-00-003, effective 
May 3,2000.
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February 4, 2003

DE-9J

The initial costs described in the September 8, 2000 letter 
were used to conduct sampling, an ecological risk assessment, and 
investigation of remedial alternatives associated with the discharge 
of contaminants to the Mississippi River,

The September 2002 ROD estimated the present worth cost of the 
selected groundwater remedial alternative to be $26,586,366.

Mr. Robert Hiller 
Solutia Inc.
500 Monsanto Avenue
Sauget, IL 62206-1198

VIA E-MAIL AND CERTIFIED MAIL 
RETURN RECEIPT REQUESTED

On April 5, 2002, we requested a revised cost estimate from 
Solutia to implement the groundwater remedial alternative and 
complete the necessary sampling and assessments as required by 
Section XVI of the Administrative Order on Consent (AOC), ERA 
Docket No. R8H-5-00-003. A cost estimate of $500,000 was 
initially provided by you on September 8, 2000, to complete 
ecological and human health risk assessments, and surface water, 
groundwater, and soil sampling.^

Field sampling plans to investigate soil and air at the Solutia 
facility have been recently submitted. At a minimum, additional 
corrective action activities to be completed include the soil and

Dear Mr. Hiller:

RE: Revised Cost Estimate 
Solutia Inc.
ILD 000 802 702

In your response dated May 5, 2002, you replied that the costs 
for implementing the groundwater remedial alternative would be 
addressed in the forthcoming CERCLA Order. On September 30,
2002, ERA issued a CERCLA 106(a) Administrative Order (AO) to 
implement the groundwater remedial alternative. Section IX of 
the CERCLA AO requires Solutia to establish financial assurance 
to complete the selected groundwater remedial alternative
Provide a copy of the documents submitted to comply with Section 
IX of the CERCLA AO.
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Sincerely yours.

cc:

DE-9J:KBARDO:2/4/03:kb:6-7566 Solutia Revised Cost Estimate
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Kenneth S. Bardo
ERA Project Manager
Corrective Action Section

If you have any questions, I can be reached at (312) 886-7566 or 
at bardo.kenneth@epa.gov

Alan Faust, Solutia 
Jim Moore, lEPA 
Gina Search, lEPA
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air investigations, determination of the extent of groundwater 
contamination, the consideration and use of physical barriers to 
control human exposures, environmental indicator reports, human 
health risk assessments, and determination of final corrective 
measures. The remaining costs to complete the necessary 
corrective action activities are significant and were not 
addressed in your May 5, 2002 response.

bcc: Nabil Fayoumi, Superfund 
Rich Murawski, ORC 
George Hamper, ECAB
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Re:

Dear Mr. Bardo:

ic.

cc:

• •.

Sincerely,
Soluti:

Richard S. Williams
Sauget Sites Project Manager

Linda Tape, Husch & Eppenberger
John Belin, Booz Allen & Hamilton
Robert Hiller, Solutia
Bruce Yare, Solutia
Gale Hoffnagle, TRC Environmental Corporation.

Air Sampling and Analysis Plans
Solutia W. G. Krummrich Plant, Sauget, Illinois

During a tour of the plant on December 16, one of the buildings we examined was a warehouse. 
Building BBG, one section of which included an enclosed area used as offices. The need for 
indoor air sampling in this and similar enclosed spaces was discussed. Based on that discussion, 
we have reviewed the need for such sampling and agree that sampling would be appropriate in 
enclosed buildings without a positive pressure ventilation system. Accordingly, we propose to 
take indoor air samples in the enclosed portions of this and similar buildings as part of the 
proposed air quality sampling program. The protocols to be used, and the analyte list, will be the 
same as, or very similar to, those identified in the Sampling Plan. If required, we can submit an 
addendum to that plan identifying the specific buildings to be sampled and the specific sampling 
procedures. Please advise us on the need for such an addendum.

We look forward to receiving your comments on the sampling plan and on this letter. If you 
have any questions, please call me at the Krummrich Plant (618) 482-6340.

Mr. Ken Bardo
RCRA Division
U. S. Environmental Protection Agency, Region 5
77 West Jackson Blvd.
Chicago, IL 60604

Solutia Inc.
W.G. Krummrich Plant

500 Monsanto Avenue 

Sauget, Illinois 62206-1198 

re/618-271-5835

* • • "Applied Chemistry, Creative Solutions 
February 4, 2003

This letter is a follow up to our meeting on December 16 and 17, 2002 and supplements the 
Human Exposures Air Quality Field Sampling Plan that we submitted to you on December 12, 
2002.

SOLUTIA



SOLUTIA -100



i’s.awi

Bob and Richard - Here are the comments on your field sampling plan for air at the Krummrich Plant. 
We still need to talk about indoor air sampling at the distribution warehouse. Let me know if you would like 
to discuss any of the comments, I'm available.

The plan should clearly indicate that institutional controls address only current exposures and are not 
sufficient to prevent future exposures. It should also be noted that the air exposure pathway will not be 
addressed by institutional controls. Additional information, such as heating, ventilation, and airconditioning 
system specifications for occupied spaces and soil vapor sampling results, will be necessary to evaluate 
this pathway.

Regarding physical controls to meet the CA 725 Environmental Indicator (El), we believe that several 
overlapping layers of institutional controls (e.g., excavation restrictions, PPE requirements, and 
groundwater use restrictions) when combined with access restrictions to contaminated areas (e.g., 
barbed-wire fencing, concrete and gravel ground cover, and 24-hour security patrols) are sufficient to 
satisfy the El requirements. However, we recommend that you submit a detailed written plan outlining the 
institutional controls to document and justify a "YES" determination.

To: rjhilll@solutia.com, rswilll@solutia.com
Subject: Air Quality FSP Comments

We now have a human health risk assessor on-board so we can include her in our next Chicago meeting. 
Take care - Ken.

Kenneth Bardo
tWji|gffy 02/04/03 05:25 PM



February 4, 2003

GeneralComments

1.

2.

EPA Comments on Solutia Air Quality Field Sampling Plan Dated 
December 2002

In addition, Tier 2 of the approach outlined in the EPA Subsurface Vapor Intrusion 
Guidance incorporates the Johnson and Ettinger Q&E) model for evaluating 
subsurface vapor intrusion. Given that soil samples and soil borings are already 
proposed as part of the soil ESP, Solutia may want to consider collecting site-specific 
soil parameters, such as soil porosity, soil moisture content, soil fraction of organic 
carbon, soil dry bulk density, and soil type, which are input parameters for the J&E ' 
model. Using site-specific soil parameters in the J&E model would allow more 
accurate, site-specific estimates of the risks posed by subsurface vapor intrusion.

We recommend that Solutia submit the Tier 1, Tier 2, and, if necessary. Tier 3 
screening checklists from EPA’s Draft Guidance for'Evaluating the Vapor Intrusion to 
Indoor Air Pathway from Groundwater and Soils, November 29, 2002, (EPA Subsurface 
Vapor Intrusion Guidance) upon completion of the soil vapor sampling activities. 
These checklists employ a tiered approach to determining whether the vapor intrusion 
to indoor air exposure pathway is complete (i.e., subsurface vapors are intruding into 
indoor air spaces) and, if so, whether the vapor are present at levels that may pose an 
unacceptable exposure risk. The information developed when completing these 
checklists will be invaluable in supporting the conclusions that are made regarding the 
potential impact of vapor intrusion to indoor air.

The proposed air sampling and analysis program needs to be clarified as discussed 
below in specific comments. Additional air sampling points to address all source 
areas, building locations, and potential off-site migration are also recommended. 
These are significant concerns given the impending deadline of January 1, 2004 for 
addressing current human exposures (CA725 Environmental Indicator), especially 
since Solutia has indicated that the proposed sampling activities will require three to 
four months for completion. Based on the discussion in the Field Sampling Plan 
(FSP), it appears likely that data gaps will remain if additional air sampling points are 
not included. To avoid additional phases of investigation to address data gaps, which 
will likely result if the current sampling plan is initiated, Solutia should ensure that the 
initial sampling effort is as complete as possible. This may be accomplished by 
adding air sampling locations.



Specific Comments

1.

2.

3.

2

The Administrative Order on Consent, EPA Docket No. R8H-5-00-003 (Consent 
Order), effective May 3, 2000, does not require EPA approval of the work plan. The 
specific comments provided below supplement EPA comments dated August 4, 2000 
on the Description of Current Conditions and EPA’s analysis of aerial photos dated 
May 31, 2000.

Section 2.0, page 2-1 - This section states that the OSHA PELs will be used as 
screening levels for the constituents of concern. Provide the OSHA PELs for the 
constituents to be tested for. The use of OSHA PELs at the Solutia facility needs to 
further evaluated. OSHA PELs are not risk-based and most of the values are based 
on recommendations that were made more than 30 years ago (i.e., threshold limit 
values of the American Conference of Governmental Industrial Hygienists). OSHA 
PELs may not be applicable for assessing potential off-site migration beneath nearby 
commercial and industrial buildings.

Section 2.0, page 2-2 - This section states that the field investigation, laboratory 
analysis, data interpretation, and report preparation will take approximately 3 to 4 
months from the work plan approval.

The Consent Order does require Solutia to demonstrate by January 1, 2004, that all 
current human exposures to contamination at or from its facility are under control. 
The report submitted to EPA to meet this requirement will be reviewed to determine 
compliance with the Consent Order.

Section 3.5, page 3-4 and 3-5 - We agree that soil vapor sampling is not intended to 
address each SWMU and AOC on an individual basis. However, sampling must be 
performed in those areas at the Solutia facility where VOC concentrations in 
groundwater are most elevated, especially in proximity to buildings supporting 
workers. Sampling must also provide adequate coverage of the whole Solutia facility 
and assess potential off-site migration of contaminants beneath nearby commercial 
and industrial buildings. Therefore, in addition to the sampling locations provided on

Representative sampling of soil vapor may be influenced by the season and 
precipitation. However, “temperature fluctuations decrease with depth in the soil and 
are unlikely to have large influences on concentrations at five feet bgs or greater” (Dr. 
Blayne Hartman, LUSTHne Bulletin, Hotv to Collect Reliable Soil-Gas Data for Risk-Based 
Applications, Part 1: Active Soil-Gas Methods, October 2002); also see Comment 11 
regarding Appendix C. Soil vapor sampling should not be performed during a wet 
period or after a measurable precipitation. The preferred time for soil vapor sampling 
needs to be agreed to by Solutia and EPA prior to field sampling.



page 3-5, EPA recommends sampling locations at:

a.

)•

4.

5.

3

g-
h.
i.

This section indicates that Method TO-14A can be used to identify and quantify aU of 
the VOCs found in the shallow hydrogeologic unit. Further, Table 1 provides a list of 
the compounds to be sampled for from soil vapor samples. Based on a review of the 
shallow groundwater sampling data provided in the Description of Current 
Conditions (DOCC) report dated August 1, 2000, it appears that several VOCs that 
were detected in shallow groundwater have not been included for analysis in soil 
vapor samples and are not included in Table 1. These VOCs include 
bromodichloromethane, carbon disulfide, 1,1-dichloroethane, chloroform, methylene 
chloride, vinyl chloride, tetrachloroethane, trichloroethene, 1,2-dichloroethene,

GP-8A is described as a background site where groundwater samples had no VOCs 
or SVOCs in the shallow hydrogeologic unit. We agree that an air sample should be 
obtained at this location, but to assess potential off-site migration. This sample 
location is actually downgradient of the VOC plume migrating from the industrial 
source areas at the Solutia facility and contaminants are found in the middle and deep 
hydrogeologic units. A true background sample would be more appropriately located 
upgradient of the facility, near GM-1 or GM-11 along Monsanto Avenue north of 
State Route 10.

Section 3.5.2, page 3-6 - Describe why air samples collected in a Tedlar bag are not 
directly comparable. If soil air is sampled directly from a discrete subsurface zone, 
describe how background concentrations in ambient air would affect the sample.

Section 3.5.1, page 3-5 - Primary receptors may also include site workers in buildings 
(indoor vapor intrusion).

The southeast corner of Monsanto Avenue and State Route 3, near G-112 to 
address off-site migration.
GM-5 at the west-central boundary of Lot F to address off-site migration. 
GM-18A at the southwest corner of Lot F to address off-site migration. 
The northwest corner of 5* Street and G Street to address building locations. 
The northeast corner of 3*^ Street and G Street to address building locations. 
GM-13 at the south-central boundary of the W.G. Krummrich Plant to 
address a source area.
Southwest of GP-19A at the site of the recent monochlorobenzene spill. 
The northwest corner of 3*^ Street and B Street to address building locations. 
South of the intersection of H Street and Street to provide adequate
coverage.
GM-15 at the east-central boundary of the W.G. Krummrich Plant to address 
building locations.

b.
c.
d.
e.
f.
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Appendix C - The Sampling Objective/Approach states that “In areas above the11.
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Section 6.3, page 6-4 - All records must be kept for a minimum of six years after 
termination of the entire Consent Order (see Section VIII of the Consent Order).

Section 4.2.3, page 4-10 - The QAPP is not required to be approved by EPA. 
Section VI.6.g requires Solutia to conduct all sampling and analysis in accordance with 
the Region 5 QAPP Policy (April 1988).

Table 1, page 3-7 - Method TO-14A has a target list of 40 VOCs (see Table 1 of 
Appendix C) and does not include all the compounds present in soil and groundwater 
at the Solutia facility. Compendium Method TO-15 (EPA/625/R-96/010b, January 
1999) has a target list of 97 compounds, including contaminants of concern such as 
aniline, phenol, o-cresol, nitrobenzene, MEK, and MIBK. The EPA Subsurface 
Vapor Intrusion Guidance lists TO-15 as the test method for air sampling and 
provides an analyte list, which includes aniline, phenol, o-cresol, nitrobenzene, MEK, 
and MIBK. The correct test method and subset of analytes to be tested for needs to 
be clarified in Table 1.

Table 1 does not include 1,2,4-trichlorobenzene and 1,2-dichloroethane is shown 
twice. Also, MEK is not on the TO-14 target list.

naphthalene, chlorotoluene, bromoform, and tert-butylbenzene. These VOCs should 
be analyzed for or justification should be provided for their exclusion from analysis in 
soil vapor samples.

Section 4.1.2, page 4-8 - If Richard Williams will serve as the project manager, a 
written notice should be provided by Solutia since Solutia previously notified that 
Robert Hiller was the Project Manager (see Section V of the Consent Order).

An integrated sample over a 24-hour time period would be expected to provide a 
more representative sample of the soil vapor than a grab sample taken over less than a 
minute.

Appendix B - The SOP for collection of volatile organics in air using SUMMA 
canisters defines an integrated sample as being collected over a 30 minute to 24 hour 
period. Both Compendium Methods TO-14A and TO-15 provide for either: 1) 
subatmospheric pressure sampling for grab samples (10 to 30 seconds) or time- 
weighted samples (1-24 hours) taken through a flow-restrictive inlet; or 2) pressurized 
sampling with a metal bellows type pump to achieve a final canister pressure of 101- 
202 kPa (e.g., a 6-liter evacuated canister can be filled at 10 mL/min for 24 hours to 
achieve a final pressure of 144 kPa).
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Describe how the ambient air/background sample will be used to interpret the soil 
vapor data from the subsurface if VOCs are found to be present in the ambient 
air/background sample.

Samples should also be collected from soils that are relatively permeable. At the 
industrial portion of the Solutia facility, a relatively permeable surficial cinder fill from 
2 to 10 feet is evident in the boring logs. In the non-industrial portion, such as Lot F, 
boring logs should be evaluated to determine the more permeable soil zones present 
beneath the upper 5 feet of soil.

Describe the appropriate weather conditions for sampling, including temperature, 
precipitation events, preferred sampling month, etc.

Figure C-1 is cited but not provided in Appendix C. There is a Figure C-1 in 
Appendix D (page 14A-86).

plume where no buildings are present, shallow soil vapor samples will be collected at 
a probe depth of 4 feet below grade. In areas above the plume where buildings are 
present, soil vapor samples will be collected at a probe depth at or below the lowest 
floor level.”

The soil vapor sampling procedure described in Appendix C provides for the use of 
Tedlar bags whereas Methods TO-14A and TO-15 provides for sampling air directly 
into canisters. Justify the use of Tedlar bags.

The EPA Subsurface Vapor Intrusion Guidance (page E-8, Appendix E) does not 
generally recommend using slam bar methods because it is prone to errors from 
dilution by surface air. Great care is needed to ensure that leakage air does not enter 
the air sample. Push probe methods appear to be favored and should be considered.

The EPA Subsurface Vapor Intrusion Guidance (page E-6, Appendix E) 
recommends that soil gas samples not be collected at depths less than 5 feet below 
ground surface, unless collected immediately below a building foundation several feet 
in from the edge. In addition, a recent publication by Dr. Blayne Hartman in 
LUSTline Bulletin (Hoiv to Collect Reliable Soil-Gas Data for Risk-Based Applications, Part 
1: Active Soil-Gas Methods, October 2002) supports the conclusion that “temperature 
fluctuations decrease with depth in the soil and are unlikely to have large influences 
on concentrations at five feet bgs or greater.” The FSP should be revised to indicate 
that the minimum target depth for soil vapor sampling will be five feet below ground 
surface.

■ V :




